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PT880 PRO NORTH BRIDGE 


800 / 533 / 400 MHz Intel Pentium 4 Front Side Bus 
PCI Express Interface 
AGP v3.0 Bus 
Dual-Channel DDR2 & DDR SDRAM Controller 
1 GB/Sec Ultra V-Link Interface 


PRODUCT FEATURES 


e Defines Highly Integrated Solutions for Performance Desktop PC Designs 


— High performance North Bridge with 800MHz Front Side Bus for Pentium 4 processors plus PCI Express and AGP 
bus 

— Dual-channel, 128-bit, advanced SDRAM controller supporting DDR2 533 / 400 SDRAM 

— Combines with VIA VT8235M / VT8237R / VT8237R Plus / VT8251 V-Link South Bridge for ‘tested 10/100 
LAN, AC97 Link, ATA133 IDE, LPC, USB 2.0, Serial ATA (VT8237R / VT8237R Plus & VT8251), PCI-Express 
(VT8251) and High-Definition Audio (VT8251) 

—  1.5V Core and Pentium 4 AGTL+ I/O 

— 37.5 x 37.5mm FCBGA package (Flip Chip Ball Grid Array) with 1054 balls and Imm ball pitch 


e High Performance CPU Interface 


— Supports Intel 800 / 533 / 400 MHz FSB Pentium 4 and Pentium M processors 

— Supports Intel Hyper-Threading Technology | 

— Supports DBI (Dynamic Bus Inversion) and Data, Address, Response Parity 

— Deep In-Order command Queue (IOQ) 

— Built-in Phase Lock Loop circuitry for optimal skew control within and between clocking regions 


e High Bandwidth 1 GB/Sec “Ultra V-Link” South Bridge Interface Host Controller 


— Supports 66 MHz, 4x and 8x transfer modes, Ultra V-Link Host interface with 1 GB/sec total bandwidth 

— Full duplex transfers with separate command / strobe for 4x and 8x mode 

— Request / Data split transaction 

— Transaction assurance for V-Link Host to Client access eliminates V-Link Host-Client Retry cycles 

— Intelligent V-Link transaction protocol to minimize data wait-state and throttle transfer latency to avoid data 
overflow | 

— Highly efficient V-Link arbitration with minimum overhead 


e Advanced High Bandwidth PCI Express Interface 


— Supports PCI Express 1.0a 

— Supports one 4-Lane PCI Express port for high bandwidth peripheral devices (configurable lane width, either 4 or 1) 
— Supports interconnect power management 

— Supports polarity reversal 

— Supports Hot Plug 

— Loop-back testing mode for easy debugging mode for PCI Express 
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e Full Featured Accelerated Graphics Port (AGP) Controller 


~— AGP v3.0 compliant with Fast Write support 
—  1.5V AGP IJ/O interface 
— Pipelined split-transaction long-burst transfers up to 2.1 GB/sec 
— Supports Side Band Addressing (SBA) mode 
— Supports Flush / Fence commands 
— Supports DBI (Dynamic Bus Inversion) 
— Asynchronous AGP and CPU interface 
— Thirty-two level request queue for read and write | 
— One hundred-twenty-eight level (quadwords) of read data FIFO 
— Sixty-four level (quadwords) of write data FIFO 
— Graphics Address Relocation Table (GART) 
— One level TLB structure | 
— Sixteen entry fully associative page table 
— LRU replacement scheme 


— VPX-I/ VPX-II support (see separate VIA VT8101 and VT8102 data sheets) 


e Advanced High-Performance 128-bit, Dual-Channel, DDR / DDR2 SDRAM Controller 


— Supports two operating modes: 
— DDR2 Mode 
— Supports DDR2 533 / 400 memory 
— Supports mixed 64Mb / 128Mb / 256Mb / 512Mb / 1024Mb / 2048Mb x 8/16 DDR2 SDRAMs 
— Supports 4 unbuffered double-sided DIMMs and up to 4 GB of physical memory 
— Supports CL 3/4/5 for DDR2 533 / 400 
— DDR Mode 
— Supports DDR 400 / 333 / 266 / 200 memory 
— Supports mixed 64Mb / 128Mb / 256Mb / 512Mb / 1024Mb x 8/16 DDR SDRAMs 
— Supports 4 unbuffered double-sided DIMMs and up to 4 GB of physical memory 
— Supports CL 2 /2.5 for DDR 266 / 333, CL 2.5 /3 for DDR 400 
— Dual 64-bit data paths and two sets of memory address, data and control signals — of which drives up to two 
DIMMs 
— Supports asymmetric 128-bit, Dual-channel, memory accesses 
— Programmable I/O drive capability for memory address, data and control signals 
— DRAM interface pseudo-synchronous with host CPU for optimal memory performance 
— Concurrent CPU, PCIe, AGP and V-Link access for minimum memory access latency 
— Rank interleave and up tol6-bank page interleave (i.e., 16 pages open simultaneously) based on LRU to effectively 
reduce memory access latency 
— Seamless DRAM command scheduling for maximum DRAM bus utilization (e.g., precharge other banks while 
accessing the current bank) 
— CPU Read-Around-Write capability for non-stalled operation 
— Speculative DRAM read before snoop result to reduce PCI master memory read latency 
— Supports Burst Read and Write operation with burst length 4 or 8 
— Integrated CPU-to-DRAM post-write buffers and CPU-to-DRAM pre-fetch buffers 
— Supports self-refresh and CAS-before-RAS DRAM refresh with staggered RAS timing 


e Advanced System Power Management Support 


— ACPI 2.0 and PCI Bus Power Management 1.1 compliant 

— Supports Suspend-to-DRAM (STR) and DRAM self refresh 

— Supports dynamic Clock Gating for optimal chip power management 
— Supports SMI, SMM and STPCLK mechanisms 

— Supports Enhanced Intel SpeedStep Technology 

— Low-leakage I/O pads 
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PT880 PRO SYSTEM OVERVIEW 


The PT880 Pro is a high performance, cost-effective and energy efficient North Bridge used for the implementation of high-end 
desktop personal computer systems based on 800 / 533 / 400 MHz FSB Intel Pentium 4 and Pentium M super-scalar processors. 
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Figure 1. System Block Diagram 


The chipset consists of the PT880 Pro North Bridge and the VT8237R Plus V-Link South Bridge. The PT880 Pro “Host System 
Controller” is an upgrade of VIA’s most advanced system controller with dual DDR memory interface and PCI Express support. 
The PT880 Pro provides superior performance between CPU, DRAM, V-Link bus and PCI Express / AGP bus with pipelined, 
burst and concurrent operation. The VT8237R Plus is a highly integrated peripheral controller, it includes V-Link-to-PCI / V- 
Link-to-LPC controllers and integrates Serial ATA and Ultra DMA IDE controllers, USB2.0 host controller, 10/100 Mb 
networking MAC, AC97 and system power management controllers. 


PT880 Pro Overview 


The PT880 Pro supports 800 / 533 / 400 MHz FSB Intel Pentium 4 and Pentium M super-scalar processors; it implements deep In- 
Order Queue and supports Intel Hyper-Threading Technology to maximize system performance for multi-threaded software 
applications. DBI and Pentium M bus protocol, as well as Enhanced Intel SpeedStep Technology are supported, which effectively 
reduce overall system power consumption. 


The PT880 Pro includes a PCI Express 1.0a compliant PCI Express controller, which supports one high bandwidth PCle port. 
This PCle port can be configured in either 4-Lane or 1-Lane as to serve bandwidth-hungry peripheral devices. 
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The PT880 Pro implements an AGP v3.0 compliant AGP controller, which supports up to 2.1 GB / second data transfer rate. 
Asynchronous design between AGP and CPU interface is implemented for flexible system configuration. Deep read (1024 bytes) 
and write (512 bytes) FIFO are integrated for optimal bus utilization and minimum data transfer latency. 


The PT880 Pro supports dual 64-bit memory channels and up to 4 double-sided DIMMs (eight banks) of synchronous DRAMs for 
16 GB maximum physical DDR2 memory (8 GB DDR memory). The DRAM controller supports DDR2 533 / 400 or DDR 400 / 
333 / 266 /200 SDRAM. The DDR DRAM interface allows zero wait state data transfer bursting between the DRAM and memory 
controller’s data buffers. The different banks of DRAM can be composed of an arbitrary mixture of 64 / 128 / 256/512 / 1024Mb 
(up to 2048Mb for DDR2 mode) SDRAM in x8 or x16 configurations. The DRAM controller can run either synchronous or 
pseudo-synchronous with the host CPU bus. 


The PT880 Pro North Bridge interfaces to the South Bridge through a high speed (1 GB/sec) 8x 66 MHz Data Transfer 
interconnect bus called Ultra V-Link. Deep pre-fetch and post-write buffers are included to allow for concurrent CPU and V-Link 
operation. The combined PT880 Pro North Bridge and VT8237R Plus South Bridge system supports enhanced PCI bus commands . 
such as “Memory-Read-Line”, “Memory-Read-Multiple” and “Memory-Write-Invalid” commands to minimize snoop overhead. 
In addition, advanced features are supported such as CPU write-back forward to PCI master and CPU write-back merged with PCI 
post-write buffers to minimize PCI master read latency and DRAM utilization. Delay transaction and read cocnine mechanisms 
are also implemented for further improvement of overall system performance. 


System Power Management 


For sophisticated power management, the PT880 Pro supports dynamic Clock Gating to optimize the chip power management. A 
separate suspend power plane is implemented for the memory control logic for Suspend-to-DRAM state. Enhanced Intel 
SpeedStep Technology enables minimization of CPU power consumption while sustaining processing power. Coupled with the 
VT8237R Plus south bridge chip, a complete power conscious PC main board can be implemented with no external glue-logic. 


System Reliability 


The PT880 Pro provides features required for high-performance commercial and consumer PCs. These features include parity on 
CPU, AGP, PCIe and V-Link buses. 
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Ball Diagram 
Figure 2. Ball Diagram, Top View 
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Figure 3. Ball Diagram, Top View (continued) 
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Ball Lists 


Table 1. Ball List (Listed by Ball Number) 


| Ball |Ball Name_ || Ball |Ball Name || Ball |Ball Name __|| Ball [Ball Name __||[ Ball [Ball Name __ || Ball |Ball Name 
AK35 | MDB46 


HDSTBOP# 
HD6# 
HDS5# 
HD4# 
HD2# 
HDBIl# 


ANO1 | MDB13 
ANO3 | MDB12 
ANOS | DQSB1-— 
ANO6 | MDB15 
ANO8 | MDA14 
ANO9 | DQSB2- 
AN11 | MDA22 


AN14 | MDB31 
AN16 | MDA27 
AN17 | CKEA2 


AP06 | MDAI2 
L01 AP07 | DQSA1-— 
L03 AP08 |MDAI15 
L04 |NC AP09 | DQSB2+ 
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Table 2. Ball List (Listed by Ball Name) 


| Ball, Ball Name Ball | Ball Name | Ball | Ball Name | Ball | Ball Name Ball # | Ball Name 

| 334 |ADS# GADSTBF1 C27 |HDSTB2P# | 
AGP8XDET# ‘K04 | GADSTBSO E24 |HDSTB3N# 
B04 |GADSTBS1 


AR24 |BAAO B24 _ |HDSTB3P# 
AP23 |BAAI1 
AR18 |BAA2 


[Ball |Ball Name__| 


H35 |HIT# 
AN23 [BABO K35_ | HITM# 
AL20 |BAB1 H36_|HLOCK# 
AM17 |BAB2 
333 | BNR# 
134 |BPRI# 


T32_|HADSTB1# __ 
H29_ |HCLK+ 


A35 | HDO# 


L36_{BREQO# 


HTRDY# 
INTR# 


AR26 | ODTAO 
AR28 |ODTA1 


AP26 |ODTA2 

AP28 |ODTA3 

AK23 | ODTBO 

AH24 | ODTB1 
F30 |HD11# AL24 |ODTB2 
B30 |HD12# AH23 | ODTB3 
A29 |HD13# 


G34 
W34 


ADO0S | DNSTB- 
AD04 | DNSTB+ 
DPWR# 


ae 
a 
rs 
oO 
<= 
Q 
o) 
1 


V31_ | MCLKIA+ PEWAKE# 
U36_|MCLKOA+ 
V35_|MCLKOB+ 


B10 | GSBAO# 
C10 | GSBAI# 
DO7 | GSBA2# 
C07 | GSBA3# 
A07 | GSBA4# 
C09 | GSBAS# 
B06 | GSBA6# 
BO7 | GSBA7# 
A08 | GSBSTBF 
A09 | GSBSTBS 
F04 |GSERR 

D12 | GSTO 
C12 | GST1 
Fll_ | GST2 


ARO3 | DQSA0+ 
AP07 | DQSAI- 
AT11 | DQSA2+ 
AT15 | DQSA3+ 
AR32_ | DQSA4+ 
AM35 |DQSA5+ 
AG34 |DQSA6+ 
AB35_| DQSA7+ 
AL03_| DQSBO+ 
APO5 | DQSB1+ 
APO09 | DQSB2+ 
AN12 | DQSB3+ 
AP34 | DQSB4+ 
AJ34 |DQSB5+ 
AF34 | DQSB6+ 

Y¥33__ | DQSB7+ 


C24 |HD55# 


C22 |HD61l# 


C20 _ |HD63# 


VLCOMPP 
AC04 


U33 |HA22# E27 |HDSTB2N# 
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Table 3. Power, Ground and Voltage Reference Ball List 


Outer Ring Balls (Intermixed with Signal Balls 


AGPVREF[I1:0] 
GTLVREF[1:0] 


MEMVREF{1:0] 


VLVREF 


VCCA33HCK 
GNDAHCK 


VCCA33MCK 
GNDAMCK 


VCCA33PE1 
GNDAPEI 


VCCA33PE 
GNDAPE 


VCCMEM 


VCCI15 


VCCISVL 


VCC33PE 


VCCIS5AGP 


VSUSI5 


VSUSISPE 


VTT 


GND 


JO9, J11 
H23, M29 
AD30, AJ10 
AE05 


H28 
G28 


V29 
W29 


YOl 
wol 


V06 
W06 


AF17, AF18, AF19, AF20, AF21, AF22, AF23, AF24, AF25, AF26, AF27, AF28, AF29, AG17, AG18, AG19, AG20, AG21, AG22, AG23, AG24, AG25, 
AG26, AG27, AG28, AG29, AH17, AH18, AH19, AH20, AH21, AH25, AH26, AH27, AH28, AH29, AJ17, AJ18, AJ25, AJ26, AJ27, AJ28, AJ29, AK18, 
AK21, AK24, AK25, AK26, AK27, AK28, AK29, AL25, AL26, AL27, AL28, AL29, AM25, AM26, AM27, AM28, AM29, AN18, AN21, AN24, AN25, 
AN26, AN27, AN28, AN29, AP29, AR29, AT18, AT21, AT24, AT27, AT29 


P18, P19, R17, R18, R21, T16, T17, T20, T21, U16, U19, U20, V14, V15, V18, V19, V22, V23, W13, W14, W17, W18, W21, W22, Y13, Y16, Y17, Y20, 
Y21, AA08, AA09, AA10, AA13, AA15, AA19, AA20, AB06, ABO7, ABO8, ABO9, AB10, AB11, AB12, AB13, AB14, AB18, AB19, AC06, ACO7, ACO8, 
AC09, AC10, AC11, AC12, AC13, AC14, AC16, AC17, AC18, AD06, ADO7, ADO8, ADO9, AD10, AD11, AD12, AD13, AD14, AD16, AD17, AE06, 
AE07, AE08, AE09, AE10, AE11, AE12, AE13, AE14, AE16, AF06, AFO7, AF08, AF09, AF10, AF11, AF12, AF13, AF14, AGO7, AGO8, AG09, AG10, 
AG11, AG12, AG13, AH06, AHO7, AH08 


Y11, Y12, AA11, AA12 
R01, RO2, RO3, R04, ROS, R06, RO7, RO8, ROY, R10, R11, TO1, TO2, T03, T04, TO5, T06, TO7, TO8, TO9, T10, T11, U07, U08, U09, U10, U11, V10, V11 


L09, L10, L11, M01, M02, M03, M04, M05, M06, M07, M08, M09, M10, M11, N01, N02, N03, N04, NOS, N06, NO7, N08, N09, N10, N11, P01, P02, P03, 
P04, POS, P06, P07, P08, P09, P10, Pll 


AH05 
V0l 


Al4, Al5, Al6, A17, A18, Al9, B14, B15, B16, B17, B18, B19, C14, C15, C16, C17, C18, C19, D14, D15, D16, D17, D18, D19, E14, E15, E16, E17, E18, 
E19, F14, F15, F16, F17, F18, F19, G15, G16, G17, G18, G19, H16, H17, H18, H19, J17, J18, J19, K17, K18, K19, L17, 118, L19, L20, L21, L22, L23, 
M18, M19, M20, M21, M22, M23 


Al3, A21, A24, A27, A30, A33, A36, B02, B05, B08, B09, B11, B13, C13, C33, C36, D13, D21, D24, D27, D30, E02, E03, E05, E06, E08, E10, E11, E13, 
F05, F06, F13, F20, F33, F36, G06, G07, G09, G14, G20, G21, G24, G27, G30, H02, H0S, H08, H15, H33, JO7, JO8, J16, J36, KO7, K08, K16, L02, L05, 
L06, LO7, LO8, M12, M16, M30, M33, M36, N12, N17, N19, N20, N21, N22, N23, P12, P16, P20, P21, R12, R15, R19, R20, R30, R33, R36, T12, T13, 
T14, T18, T19, T22, U01, U04, U12, U13, U14, U17, U18, U21, U22, V05, V07, V08, V09, V12, V13, V16, V17, V20, V21, V24, V30, V33, V36, W02, 
W05, W09, W10, W11, W12, W15, W16, W19, W20, W23, W24, YO8, Y09, Y10, Y14, Y18, Y19, Y22, Y23, AA07, AA17, AA18, AA21, AA22, AA30, 
AA33, AA36, ABO1, AB04, AB16, AB17, AB20, AB21, AC19, AC20, AD18, AD19, AD31, AD33, AD35, AEO1, AE04, AE17, AE18, AE19, AE20, 
AE21, AE22, AE23, AE24, AE25, AE26, AE27, AE28, AE29, AF16, AG04, AG14, AG15, AG16, AG31, AG33, AG36, AH01, AH09, AH10, AH11, 
AH12, AH13, AH14, AJ06, AJO7, AJ08, AJO9, AK04, AKO7, AK10, AK13, AK30, AK33, AK36, ALO1, AL15, AM16, ANO2, AN04, ANO7, AN10, 
AN13, AN15, AN30, AN33, AN36, ARIS, AR36, ATO1, AT04, ATO7, AT10, AT13, AT30, AT33 
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Ball Descriptions 
CPU Interface Ball Descriptions 


Host CPU Address Bus. Connect to the address bus of the host CPU. Inputs during 
| CPU cycles and driven by the PT880 Pro during cache snooping operations. 
HADSTB 132, N32 IO | Host CPU Address Strobe. Source synchronous strobes used to transfer HA[31:3]# and 
ite pe Le HREQ[4:0]# at a 2x transfer rate. HADSTBI1# is the strobe for HA[31:17]# and 
HADSTBO# is the strobe for HA[16:3] and HREQ[4:0]#. 


DPWR# H31 Data Bus Power Reduction. Request to reduce power on the mobile CPU data bus input. 
buffer. Connect to mobile CPU if used. 


HDBI[3:0]# IO | Host CPU Dynamic Bus Inversion. Driven along with HD[63:0]# to indicate if the 
B36, C31 associated signals are inverted or not. Used to limit the number of simultaneously 
switching signals to 8 for the associated 16-bit data ball group (HDBI3# for HD[63:48]#, 

oroup does not exceed 8. 


HDBI2# for HD[47:32]#, HDBI1# for HD[31:16]#, and HDBIO# for HD[15:0]#). 
HDBIn# is asserted such that the number of data bits driven low for the corresponding 


IO Host CPU Differential Data Strobes. Source synchronous strobes used to transfer 
HD[63:0]# & HDBI[3:0]# at a 4x transfer rate. HDSTB3P# / HDSTB3N# are the strobes 
for HD[63:48]# & HDBI3#; HDSTB2P# / HDSTB2N# are the strobes for HD[47:32]# & 


HDSTB 
[3:0] P# 


B24, C27, 
C35, B31 


HDSTB 


E24, E27, 


HDBI2#; HDSTB1P# / HDSTBIN# are the strobes for HD[31:16]# & HDBI1#; and 
HDSTBOP# / HDSTBON# are the strobes for HD[15:0]# & HDBIO#. 


3:0]N# | 
ADS# Address Strobe. The CPU asserts ADS# in T1 of the CPU bus cycle 


IO | Data Bus Busy. Used by the data bus owner to hold the data bus for transfers requiring 
more than one cycle. 


Data Ready. Asserted for each cycle that data is transferred. 


ha Early Data Ready. Indicates that data will be returning on the bus exactly two clocks 


after assertion. Connect to host CPU if it implements this function, otherwise leave 
unconnected. 


the signals define the transaction type to a level of detail that is sufficient to begin a snoop 
request. In the second clock, the signals carry additional information to define the 
complete transaction 


HTRDY# Host Target Ready. Indicates that the target of the processor transaction is able to enter 


the data transfer phase. 


RS[2:0]# G35, L34, IO | Response Signals. Indicates the type of response per the table below: 
G36 RS[2:0]# Response type RS[2:0]# Response type 


000 Idle State 100 Hard Failure 
001 Retry Response 101 Normal Without Data 
010 Defer Response 110 Implicit Writeback 
011 Reserved 111 Normal With Data. 


Note: Clocking of the CPU interface is performed with HCLK+ and HCLK- (see clock ball description group). 

Note: Internal pullup resistors are provided on all AGTL+ interface balls. If the CPU does not have internal pull-ups, these 
North Bridge internal pull-ups may be enabled to allow the interface to meet AGTL+ bus interface specifications (see VD3 
strap). , | 7 

Note: I/O pads for the above balls are powered by VTT. 
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CPU Interface (continued) _ 


Signal Name| Ball # Signal Description 
HIT# Hit. Indicates that a caching agent holds an unmodified version of the requested line. Also 
driven in conjunction with HITM# by the target to extend the snoop window. 


HITM# Hit Modified. Asserted by the CPU to indicate that the address is modified in the L1 cache and 
needs to be written back. : ; 


HLOCK# I | Host Lock. All CPU cycles sampled with the assertion of HLOCK# and ADS# until the negation 


of HLOCK# must be atomic. 
PreCharge Request. The CPU asserts this signal to indicate that the next memory access will be 
ge. Connect to ground if the CPU does not implement this function. 
/BREQO# | L36 | O- Bus Request. Bus request output to CPU. 

BPRI# H34 | IO | Priority Agent Bus Request. The owner of this signal will always be the next bus owner. This 
signal has priority over symmetric bus requests and causes the current symmetric owner to stop 
issuing new transactions unless the HLOCK# signal is asserted. The PT880 Pro drives this signal 
to gain control of the processor bus. 

Block Next Request. Used to block the current request bus owner from issuing new requests. 
This signal is used to dynamically control the processor bus pipeline depth. 

Defer. The PT880 Pro uses a dynamic deferring policy to optimize system performance. The 
PT880 Pro also uses the DEFER# sig indi 

cael (ml tah CPU Reset. Reset output to CPU. External pullup and filter capacitor to ground should be 
provided per CPU manufacturer’s recommendations. 


Note: I/O pads for the above balls are powered by VTT. 


The ballouts were defined assuming the ATX PCB layout model shown below (and general ball layout shown) as a guide for PCB 
component placement. Other PCB layouts (AT, LPX, and NLX) were also considered and can typically follow the same general 
component placement. 


Power 


Supply 
PCI Slots Pentium 4 


CPU 


VT8237R Plus 
Serial ATA 
South 
Bridge 


DDR 
SDRAM Modules 


IDE & S-ATA 
Connectors 
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Ultra V-Link Ball Descri tions 


Signal Name 
9 


Signal Description — : 7 | : | 


Data Bus. During system initialization, VD[7:0] are used to transmit strap information 
from the South Bridge (the straps are not on the VD balls but are on the indicated balls of 
the South Bridge chip). Check the strap ball table for details. 


O 
10 

| O | Command from Host (North Bridge) to Client (South Bridge), 
[DNSTB+ | AD04 | O | StrobefromHosttoClient 
| _O | Complement Strobe from Hostto Client. 


Note: I/O pads for all balls in the table above are powered by VCCI5VL. Input voltage levels are referenced to VLVREF. 


DNCMD AF04 
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DDR / DDER2 SDRAM Memory Controller Ball Descriptions 
oe ee DDR DRAM Interface —“A” Data 


Memory Data. These signals are connected to the DRAM data bus. 
Output drive strength may be set by Device 0 Function 3 RxE2. 
AM15, AP11, AT06, ARO2 may be set by Device 0 Function 3 RxE2. 
DQSA[7:0]+ AB35, AG34, AM35, AR32, IO | DDR / DDR2 Memory Data Strobes. Data strobe of each byte 
AT15, AT11, ARO7, ARO3 lane. ours drive strength may be set by Device 0 Function 3 


AB36, AG35, AM34, AT32, 
AP15, ARI, AP07, AT02 ‘O|- are used only for DDR2 differential data strobe. 


ell Kill ell 1-75 7a 

be set b Device 0 Function 3 RxE4. 

ee Clock Enables. Clock enables for each DRAM bank for powering 
down the SDRAM or clock control for reducing power usage and 
for reducing heat / temperature in high-speed memory systems. 

oer See Ee 
DDR2 SDRAM. Not used in DDR mode. 

| oo DDR DRAM Interface — “BR Data ee ie as 

Memory Data. These signals are connected to the DRAM data bus. 
Output drive strength may be set by Device 0 Function 3 RxE2. 

AL13, AMO09, AMO05, AKO2 may be set by Device 0 Function 3 RxE2. 
DQSB[7:0]+ Y33, AF34, AJ34, AP34, IO | DDR / DDR2 Memory Data Strobes. Data strobe of each byte 


AN12, AP09, AP05, AL03 oe drive strength may be set by Device 0 Function 3 
Y32, AF33, AK34, AP33, 


DOQSA[7:0]— 


DQSB[7:0]- 


AM13, ANO9, ANOS, AL02 
Clock Enables. Clock enables for each DRAM bank for powering 
down the SDRAM or clock control for reducing power usage and 


CKEBJ3:0] AJ19, AL18, AK19, AK17 
for reducing heat / temperature in high-speed memory systems. 
ODTB[3:0] AH23, AL24, AH24, AK23 On Die Termination. Enables termination resistance internal to the 
DDR2 SDRAM. Not used in DDR mode. 


“DDR DRAM Interface — _ Address 


MAA[14:0], (see ball lists) Memory Address A and B. Two sets for additional drive. 
MAB[14:0] Output drive strength set via Function 3 RxE8 (MAA) and 
| RxEA (MAB). 

BAA[2:0], ARI18, AP23, AR24 Bank Address A and B. Two sets for additional drive. Output 
BAB[2:0] AM17, AL20, AN23 drive strength may be set by Device 0 Function 3 RxE8 (BAA) 

| and RxEA (BAB). 
SRASA#, SCASA#, SWEA#, | AP24, AT26, AP25 Row Address, Column Address and Write Enable 
ESnSEE S|" 


Command Indicators A and B. Two sets for additional drive. 
Note: I/O pads for all balls on this page are powered by VCCMEM. MD/DQS input voltage levels are referenced to MEMVREF. 


Output drive strength set via Function 3 Rx E8(A) & EA(B). 
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Accelerated Graphics Port Ball Descriptions 


Signal Name Signal Description | 


IO | Address / Data Bus. Address is driven with oneal? assertion. 


GC#BE[3:0] | D04 | IO | Command / Byte Enable. For AGP cycles these balls provide command information driven by 
D03 ~ | the master (graphics controller). These balls provide valid byte information during AGP write 
G05 transactions and are driven by the master. The target (this chip) drives these lines to “0000” during 
J02 the return of AGP read data. 


:0). 
Dynamic Bus Inversion High / Low. Driven by the source to indicate whether the corresponding 
data bit group (GDBIH for GD[31:16] and GDBIL for GD[15:0]) needs to be inverted on the 
receiving end (1 on GDBIx indicates that the corresponding data bit group should be inverted). 


GDBIH F0O8 | IO 
GDBIL G08 

Used to limit the number of simultaneously switching outputs to 8 for each 16-ball ¢ , 
GADSTBFO, | K03 | IO | Bus Strobe 0. Source synchronous strobes for GD[15:0] (the agent that is providing the data || 
GADSTBSO | K04 drives these signals). GADSTBFO0 is “First” strobe, GADSTBS0 ts “Second” strobe. 


GADSTBFI, | C04 | IO | Bus Strobe 1. Source synchronous strobes for GD[31:16] (i.e., the agent that is providing the data 
GADSTBSI | B04 drives these signals). GADSTBF1 is “First” strobe, GADSTBS1 is “Second” strobe. 


| Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates that one more 


data transfer is desired by the cycle initiator. 


haul FO1 | IO | Device Select (PCI transactions only). This signal is driven by the North Bridge when a PCI 

initiator is attempting to access main memory. It is an input when the chip is acting as PCI 
initiator. Not used for AGP cycles. 

Note: I/O pads for all balls on this page are powered by VCCISAGP. Input voltage levels are referenced to AGPVREF. 
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Signal Name Signal Decvicaed: 


Initiator Ready. For write cycles, assertion indicates that the master is ready to provide all write 
data for the current transaction. Once asserted, the master is not allowed to insert wait states. For 
read cycles, assertion indicates that the master is ready to transfer a subsequent block of read data. 
The master is never allowed to insert a wait state during the initial block of a read transaction, 


GIRDY DO1 | IO 
however it may insert wait states after each block transfers. 


GTRDY FO2 | IO | Target Ready. For AGP cycles, indicates that the target is ready to provide read data for the 
entire transaction (when the transaction can complete within four clocks) or is ready to transfer a 
(initial or subsequent) block of data when the transfer requires more than four clocks to complete. 


The target is allowed to insert wait states after each block transfer for both read and write 
transactions. 


AGP8XDET#| H11 AGP 8x Transfer Mode Detect. Low indicates that the external graphics card can support 8x 
transfer mode 


GRBF All| I | Read Buffer Full. Indicates if the master (graphics controller) is ready to accept previously 
requested low priority read data. When asserted, the North Bridge will not return low priority read 


data to the graphics controller. 


GWBF ALO Write Buffer Full. 


GSBA7#, Side Band Address. Provides an additional bus to pass address and command information from 
GSBA6#, the master (graphics controller) to the target (North Bridge). 


GSBAS#, 
GSBA4#, 


GSBA3#, 
GSBA2#, 
GSBAI#, 
GSBAO# 


GSBSTBF, A08| I | Side Band Strobe. Driven by the master to provide timing for GSBA[7:0]. GSBSTBF is “First” 
GSBSTBS A09 strobe and GSBSTBS is “Second” strobe. 


Fll Status. Provides information from the arbiter to a master to indicate what it may do. Only valid 
C12 while GGNT is asserted. GST[2:0] are always outputs from the target (North Bridge logic) and 
D12 inputs to the master (graphics controller). 
(i.0. Indicates that a previously requested low priority read or flush data is being returned to 
the master (graphics controller). 
(i.0. Indicates that previously requested high priority read data is being returned to the 
master. 
(i.0. Indicates that the master is to provide low priority write data for a previously enqueued 
write command. 
(i.0. Indicates that the master is to provide high priority write data for a previously 
enqueued write command. 
G.0. Reserved. (arbiter must not issue, may be defined in the future). 
G.0. Reserved. (arbiter must not issue, may be defined in the future). 
G.0. Reserved. (arbiter must not issue, may be defined in the future). 
111 Indicates that the master (graphics controller) has been given permission to start a bus 
transaction. 
Request. Master (graphics controller) request for use of the AGP bus. 


GGNT | F12 | O | Grant. Permission is given to the master (graphics controller) to use the AGP bus. 
GSERR 


GSTOP Stop. Asserted by the target to request the master to stop the current transaction. 


Note: I/O pads for all balls on this page are powered by VCCI5AGP. Input voltage levels are referenced to AGPVREF. 
Note: Separate system interrupts are not provided for AGP. The AGP connector provides interrupts via PCI bus INTA-B#. 
Note: A separate reset is not required for the AGP bus (RESET# resets both PCI and AGP buses). 
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PCI Express Ball Description 


PEIRX3-— AA06 
PEIRX2- —Y04 | | 
PEIRX1-— WoO 7 | | 


PEIRX0+ U03. I PCI Express Port Receive Data 0. | 
PEIRX0— U02 | | i 


ba bd Bagh PCI Express Port Transmit Data 3. 

PE1TX3— AA04 
ES 
PEITX2- Y05 | 

a. tsa) | PCI Express Port Transmit Data 1. 

PEITX1- V03 
ree [ae 
PE1TX0- U05 


Note: I/O pads for all balls in the table above are powered by VCC33PE. 


PCI Express Port Transmit Data 0. 
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Clock Ball Pweseriptions 


Host Clock. These balls receive the host CPU clock (100 / 133 / 166 / “a 
HCLK- G29 200 MHz) used by all PT880 Pro logic that is in the host CPU domain. 
PECLK+ Y07 I | PCI Express Clock. These balls receive the 100 MHz clock used by the | VCC33PE 
ey internal PCI Express logic. Multiplied up to 2.5 GHz on-chip for use by eae 
the integrated PCI Express PHY to transmit / receive data. 


AGP Clock. This ball receives the 66 MHz clock used by the internal 
AGP logic. 
ae EE Memory (SDRAM) Clock A. Output from internal clock generator to the 
MCLKOA-— U35 external clock buffer (if needed for fanout) for memory interface “A”. 
MCLKIA- — V32 
Lah ei Memory (SDRAM) Clock B. Output from internal clock generator to the 
MCLKOB-— V34 external clock buffer (if needed for fanout) for memory interface “B”. 


Reset, Power Control, General Purpose I/O, Interrupt and Test Ball Descriptions 


RESET# AKO1 Reset. Input from the South Bridge chip. When asserted, this signal 
resets the PT880 Pro and sets all register bits to the sain value. The 
iSI ge of this signal is used to sample all 
call Ml Md Licences Renal 
Bridge. 
of we Pe Suspend Status. For implementation of the Suspend-to-DRAM feature. 
Connect to an external pull-up to disable. 


PEWAKE# AJ02 PCI Express Wake. Indicates that a system wake event has occurred on | VSUS15 
| the PCI Express bus. Used to waken the chip from deep sleep mode (S3 / 
S4 / S5 states). Wire-OR with other system WAKE+# signals (including 
PEWAKE# on the PCI Express bus connector) and connect to the South 
Bridge PME input. This ball has a weak internal pullup to VSUS15 but 
the system should also provide an external 10K ohm pullup to VSUS33. 


INTR# PCI Express Interrupt. Connect to South Bridge interrupt input to | WCCAGP 

indicate that an interrupt condition was detected on PCI Express bus or the 
internal APIC. This ball has a weak internal pullup in AGP 2.0 mode only 

[MEMDET [~W36__[ 1 | Memory Detect. Must be strapped low [high for DDR/DDR2,___ | VCCMEM_ 

pt Ee Test Clock. This ball is used for testing. Tt is internally mulled high so 
may be left unconnected for all board designs. | 

Test In. This ball is used for testing and must be connected to VCCMEM 
through a 1K-4.7K ohm resistor for all board designs. 

DFT In. This ball is used for testing and must be connected to VCCMEM 
through a 1K-4.7K ohm resistor for all board designs. 
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Compensation and Reference Voltage Ball Description 


SDRAM Compensation. Connect a 275 Q 1% resistor to ground. 

PCI Express Port 0 Compensation. Connect a 250 Q 1% resistor to | 
eround to calibrate 50 Q termination. 3 

V-Link Bus Compensation. Connect a 360 Q 1% resistor to ground. 


Signal Name Ball # Signal Description 
GTLVREF[1:0] H23, M29 Host CPU Interface AGTL+ Voltage Reference. 2/3 VIT +2% 
ing a resistive voltage divider. See Desig Guide. |. 
MEMVREF{I1:0] | AD30, AJ10 20), ivec hone 
VLVREF AE05 c= | V-Link Voltage Reference. 0.625V +2% derived using a resistive 
voltage divider. See PT880 Pro Design Guide. 


AGPVREF{1:0] J09, Jil AGP Voltage Reference. 2 VCC1I5AGP (0.75V) for AGP 2.0 (4x VCCISAGP 
transfer mode) and 0.23 VCCISAGP (0.35V) for AGP 3.0 (8x 
transfer mode). See the Design Guide for additional information and 


circuit implementation details. 


Revision 1.0, September 27, 2005 —-18- ~ Ball Descriptions 


WEA. eee PT880 Pro Data Sheet 
a aa a ae OT a a a a a BL EE a a a EE a SE I ST aT a EEE 


Analog Power Ball Descriptions 


| eo alogPower/Ground oe 

Signal Name Ball # Signal Description 

VCCA33HCK Power for Host CPU Clock PLL (3.3V +5%). 400 MHz for CPU / DRAM 
frequencies of multiples of 100, 133, and 200 MHz. 

GNDAHCK ar Ground for Host CPU Clock PLL. Connect to main ground plane through a ferrite 
bead. 


VCCA33MCK | — V29 ‘| P | Power for Memory Clock PLL (3.3V +5% 


GNDAMCK Lr ie Ground for Memory Clock PLL. Connect to main ground plane through a ferrite 
bead. 


VCCA33PE]1 | -Y01. «| +P. | Power for PCI Express Port Clock PLL (3.3V +5%). For PE1[3:0]. 


GNDAPEI1 Wwol Ground for PCI Express Port Clock PLL. Connect to main ground plane through 
a ferrite bead. 


VCCA33PE | -V06 ~—«|.:«~PsC{ Power for PCI Express Clock PLL (3.3V +5%). For PECLK clock synthesizer. 


GNDAPE W06 Ground for PCI Express Clock PLL. Connect to main ground plane through a 
ferrite bead. 


Digital Power Ball Descriptions 


Digital Power / Ground» 


Signal Name Ball # Signal Description 
/VTT —_—_| (see ball lists) | P | Power for CPU I/O Interface Logic. Typical 1.65V (CPU dependent). 
VCCMEM see ball lists) | P | Power for Memory I/O Interface Logic. 1.8 /2.5V +5%. 


VCCI5VL Y11, Y12, Power for V-Link I/O Interface Logic. 1.5V +5% 
AA11, AA12 


VCC15AGP see ball lists) | P | Power for AGP Bus I/O Interface Logic. 1.5V +5% | 
VCC33PE see ball lists) | P | Power for PCIe I/O Interface Logic. 3.3V +5% 
VCCI5 see ball lists) | P | Power for Internal Logic. 1.5V +5% 


VSUSI5 AH05 Suspend Power. 1.5V +5%. For RESET#, PWROK, SUSST# and PEWAKE# balls 
and associated internal circui 


VSUSI5PE | VOl_—s«|.s«~&B S| PCI Express Suspend Power. 1.5V +5%. 
see ball lists | Pp Digital Ground. Connect to main ground plane. 
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Strap Ball Descriptions 


Actual | . | | 
Strap Ball © Function Description | 


VD7 VT8235M- | V-Link L: Auto Mode (Use VLCOMP Resistor) F7 RxB4[0] 
CD,CE: Compensation H: Manual Mode (Use internal default setting) 3 
SDCS3# Select VD7 is sampled during system initialization; the actual 
VT8237R Plus: strapping ball is located on the South Bridge chip. 
PDCS3# Default Setting: Manual Mode. 
F2 Rx76[2] 


VD6 VT8235M- Auto-Configure |L: Disable 
CD,CE: (ROMSIP) H: Enable | 
SDA2 VD6 is sampled during system initialization; the actual 
VT8237R Plus: strapping ball is located on the South Bridge chip. 
PDA2 Default Setting: Enable a 


VD5 VT8235M-CDCE:| V-Link 4X Vref |L: 0.9V for 0.22u SB Core Power +2.5V (for F7 RxB4[4] 
SDA1 Select VT8237R Plus) , 
_) VT8237R Plus: H: 0.75V for 0.15u SB Core Power +1.5V (for 
PDA1 VT8251) 
VDS is sampled during system initialization; the actual 
strapping ball is located on the South Bridge chip. 
VD3 VT8235M-CD: Internal AGTL+ |L: Enable F2 Rx52[5] 
SA19 Pullups H: Disable 
VT8235M-CE: VD3 is sampled during system initialization; the actual | 
Strap VD3 strapping ball is located on the South Bridge chip. 
VT8237R Plus: Default Setting: Enable 
GPIOD 


VT8235M-CD: 
SA18 
VT8235M-CE: 
Strap VD2 


IOQ Depth L: 12-Level deep F2 Rx50[7] 
H: 1-Level deep 
VD2 is sampled during system initialization; the actual | 
strapping ball is located on the South Bridge chip. 
VT8237R Plus: Default Setting: 12-Level deep 
GPIOB | 


VD2 
VD4, VD1, VT8235M-CD: FSB Frequency : 100 MHz LLH: 133 MHz F2 Rx54[7:5] 
VDO SDAO, SA17, : 200 MHz LHH: 166 MHz | 
SA16 | : -reserved- | HLH: -reserved- 
| VT8235M-CE: : -reserved- HHH: Auto 
SDAO, Strap VD1, | VD1 and VDO are sampled during system 
Strap VDO initialization; the actual strapping balls are located on 
VT8237R Plus: the South Bridge chip. 


PDAO, GPIOA, 
GPIOC 
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REGISTER OVERVIEW 


In the register descriptions, column “Default” indicates the default value of register bit(s). While column “Attribute” indicates 
access type of register bit(s). 


Abbreviation 


Attribute definitions are 
RW: Read / Write. 


RO: Read Only. 

RZ: Read as Zero. 

R1: Read as 1. 

WI: Write Once then Read Only after that. 


WIC: Write of “1” clears bit to zero. 

ROS: Sticky-Read Only. Registers will not be set or altered by hot reset. 
RWS: Sticky-Read/Write. Registers will not be set or altered by hot reset. 
RWICS: Sticky-Write-1l-to-Clear. Registers will not be set or altered by hot reset. 
IW: Ignore Write. 

MW: Must Write back what is read. 

XW: Backdoor Write. 

—. Reserved (essentially the same as RO). 


Bit default value indicated as “dip” means the default value is set by dip switch or strapping. 


There are three PCI devices, device 0, device 1, device 2 and up to 10 PCI functions 
are implemented in this chip. To specifically identify a PCI function, the following 
abbreviations will be applied. in subsequent “sections: 


DOFO: Device 0, FunctionO -—- AGP and Host Control 
DOF1: Device 
DOF2: Device 


0, Punctionl =~ Error Reporting 
0 
DOF3: Device 0, Function3 —- DRAM Bus Control 
0 
0 


, Function2 - Host Bus Control 


DOF4: Device 
DOF5: Device 


, Function4 - Power Management Control 

, Functiond5S — APIC and Central Traffic Control 
DOF6: DeviceO, Function 6 —- Scratch Registers 

DOF7: Device 0, Function? —- V-Link Control 

D1FO: Device 1, FunceLon0' = PCI=Cro=PCl 'Bridce. = PCLZ 


D2FO: Device 2, FunctionO - PCI-to-PCI Bridge - PCI Express Root Port (x4 with 
options of x2 and xl Line Width) 
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REGISTER DESCRIPTIONS 


Miscellaneous I/O 


I/O Port Address: 22h , 
PCI Arbiter Disable | | | Default Value: 00h 


a 
12 pO Reserved 


PCI2 Arbiter Control 
0: Enable PCI2 Bus Arbiter 


1: Disable PCI2 Bus Arbiter 

PCI Arbiter Control 

0: Enable PCI Bus Arbiter (arbiter will respond to REQ# assertion) 

1: Disable PCI Bus Arbiter (arbiter will not respond to PCI-1 REQ# and PREQ# assertion) 


PCI Configuration Space I/O 


All north bridge’s PCI space registers are addressed via the following configuration mechanism: 
Mechanism #1 | 


These ports respond only to double-word accesses. Byte or word accesses will be passed on unchanged. 


I/O Port Address: CFB-CF8h 
Default Value: 0000 0000h 


Used to choose a specific PCI bus in the system 

Device Number 

Used to choose a specific device in the system 

Function Number — 

Used to choose a specific function if the selected device supports multiple functions 
Register Number (also called the “Offset”) 
Used to select a specific DWORD in the configuration space _ 


I/O Port Address: CFF-CFCh 
PCI Configuration Data Default Value: 0000 0000h 


| 310 {CRW eT Si Ss configuration Data ——s—“‘“‘“‘i;OO 


Note. Refer to PCI Bus Specification Version 2.3 for further details on operation of the above configuration registers. 
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Device 0 Function 0 (DOFO): Host Controller 


Device 0 Function 0, a host controller, is connected to the PCI bus through AD11 as the IDSEL. 
All registers are located in PCI configuration space and should be programmed using PCI configuration mechanism 1 through I/O 
registers CF8 / CFC with bus number 0, device number 0 and function number 0. 


Header Registers (0-3Fh) 


Offset Address: 1-0h (DOFO) 
Vendor ID Default Value: 1106h 


[wit | Awribute | Defuse] Sse 
| 15:0 | RO | 1106h_ | VIA Technologies ID Code 


Offset Address: 3-2h (DOFO0) 


Device ID Default Value: 0308h 


| Bit | Attribute Default Description 


Offset Address: 5-4h (DOFO) 
PCI Command Default Value: 0006h 


ee 


PO lee ooeaden ae 
| Hardwired to 0. (Disable Pe! 
a 
Hardwired to 0 (Not supported 
a Address / Data Stepping i! 
Hardwired to 0 (Not supported 
Hardwired to 0 (Not implemented 


Parity Checking RPTYERR 
0: Ignore parity errors 

1: Perform parity check and take normal action on detected parity errors 

Memory Write and Invalidate 

Hardwired to 0 (Not supported 


RO Respond To Special Cycle Ed 
: Hardwired to 0 (Does not monitor special cycles 


Reserved 


Fast Back-to-Back Cycle Enable 


VGA Palette Snooping 


Hardwired to 1 (May behave as a bus master 
1 Memory Space Access 
Hardwired to 1 (Responds to memory space access 


I/O Space Access 
Hardwired to 0 (Does not respond to I/O space 


N we a NA ~ 
oS 
wa 
= 
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Offset Address: 7-6h (DOFO0) 
PCI Status | Default Value: 0210h 


Detect Parity Error 

0: No parity error detected 

1: Error detected in either address or data phase 
Set when terminated with Master-Abort, except special cycle 

0: No abort received 1: Transaction aborted by the master 

Set when received a Target-Abort 

0: No abort received 1: Transaction aborted by the target 

Set when signaled a Target-Abort 

NB never signals Target Abort . 
DEVSEL# Timing 


01: Medium (default) 
11: Reserved 

Set when set or observed SERR# and Parity Error 

(see RPTYERR (Rx04[6]) for details) 

0: Disable 1: Enable 

Capable of Accepting fast back-to-back as a target 

Hardwired to 0 (Not implemented 


Hardwired to 0 
Hardwired to 0 (Not implemented 


Reserved 


Offset Address: 8h (DOFO) 
Revision ID | , - Default Value: Onh 


Offset Address: 0B-9h (DOFO) | | | 
Class Code | Default Value: 06 0000h 


[Bit | Attribute | Default | 


Description 


Offset Address: 0Dh (DOFO) 
PCI Master Latency Timer Default Value: 00h 


Attribute | Default 


| 7:3 | RW [| 0 __[ PCI Bus Time Slice for CPU as a Master (in UnitofPCI clocks) /MLT[7:3] 


; Reserved | . 
| 20 | Ro | o MLT[2:1] is programmable; however, it’s read as 0 mete 


Offset Address: OEh (DOFO) 
Header Type Default Value: — 


Description 


- Multi-Function Device 
0 if MFUNC (Rx4F [0], the multiple function control bit) is set to 0 
1 if MFUNC is set to 1 


0 ce WIR Se OR Sag a 
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Offset Address: 0Fh (DOFO) 
Built In Self Test (BIST) Default Value: 00h 


= Attribute Description 


| BIST Support 
Sr a ReESen to 0 eee ee ee supported 


| 0 Reserved 


Offset Address: 13-10h (DOF0) 
Graphic Aperture Base Configuration Default Value: 0000 0008h 


| Bit | Attribute | Defa ult | Description 


31:22 | Programmable Base Address _ | | | | GTBSA[31:22] _ 
These bits behave as if hardwired to 0 if GTSZ (Rx94[11:0]) is set to 0. 
See the uliewine table for details. 


| 214 | — | oo | Reece Hardwire to 0 


ee ee cee ll 
Prefetchable 
late! 0: Non-prefetchable (if RGHDR_A (Rx48[0]) is 0) ae 
, 1: Prefetchable 
hoe 


Mae ee 
ee that the address range is in the 32-bit address space 


Memory Space 
| petty Ay | Indicates that the address range is in the memory address space. as | eee ee eee: 
Table 4. Graphics Aperture Base Address Table 
al Hl lM ll 
Rxi0 31:22 Aperture Size 
| la il 
Rx94/11:0) 


| RW RW] RW | RW oo | RW | RW | RW | RW | RW | RW aM 
| RW RW] RW | RW | of oT RW RW RW] RW | RW} 08M 
| RW RW RW | RW | oo RW RW RW RW] MT 
| RW RW RW | RW | oT oT RW RW RW] oo | 82M 
| RW RW RW | RW | oT oT RW RW] of] oo tM 
| RW RW RW RW of oT RW To 28M 
RW RW RW | RW of of 25M 
RW RW RW oo oo 2M 
a RW RW 0 0 9 O50 Op 1G 
PC Rw 2G Max Size__| 
Of 0 0 0 0 = ae = 


Offset Address: 2D-2Ch (DOF0) 
Subsystem Vendor ID Default Value: 00h 


Attribute Default Description 
| 15:0 | RWI | 0 Subsystem Vendor ID 


Offset Address: 2F-2Eh (DOF0) 
Subsystem ID Default Value: 00h 


a 
ST eS 
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Offset Address: 37-34h porn 
Capability Pointer Default Value: 0000 0080h 


AGP Capability List Pointer 
An offset address from the start of the configuration space 


L [RX34 -> RX80 AGP/AGP8X -> RX50 PMU ->NULL 


-RX80} RXS0_ 
| 50__ | NULL, 


NULL [RX34 -> RX50 PMU -> NULL 


LRX34_ 
| 80 
| RX34 | RX50_ 
| 50 


AGP Drive Control (40-48h) 


Offset Address: 40h (DOFO) | 
AGP Pad Compensation Control / Status Default Value: 80h 


| AGPAX Strobe’s Reference Voltage 
0: Strobe deh do not use AGPVREF as input reference voltage (i.e. STB VREF is STB# and vise versa). 
1: Strobe signals use AGPVREF as input reference voltage. 


AGP4X Strobe and GD Pad Driving Strength Control 
0: Driving strength is set to compensation circuit defaults 
th is controlled by Rx 41[7:0 


Se Ee a AGP Compensation eureut N Control Output 


Offset Address: 41h (DOFO) | 
AGP Driving Strength Control Default Value: 63h 


zm Attribute | Defautt | Description 


AGP Output Buffer Driving Strene th N Control 
| 3:0 | RW | 3h __ | AGP Output Buffer Driving Strength P Control 


Offset Address: 42h (DOF0) 
AGP Pad | Driving and Delay Control _ Default Value: OSh 


GSBSTBx, GSBA# GD, GC#BE, GADSTBx 


GD, GC#BE Receive Strobe Delay for the First 16 Bits 
00: Delay by —150 ps 01: No delay 
by 15 


GDJ[31:16] Output Staggered Delay (1 ns) 


0: No dela - 1: GD[31:16] is delayed by 1 ns 
GD, GADSTBx Slew Rate Control 
0: Disable 1: Enable 


GSBA Receive Strobe Delay 

0: No Dela 1: Delay by 1 ns 
GADSTBx Output Delay for the First 16 Bits 

00: No delay 01: Delay by 150 ps 
10: Delay by 300 ps 11: Delay by 450 ps 
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Offset Address: 43h (DOFO) 
AGP Strobe Drive Strength Control Default Value: 00h 


a AGP Strobe Output Buffer Driving Strength N Control 
| 3:00 =| RW | __0___| AGP Strobe Output Buffer Driving St AGP Strobe Output Buffer Driving Strength P Control 


Offset Address: 44h (DOFO) 
AGP GSBA Pads Control Default Value: 00h 


| 7 | RW | 0 | GD and GC#BE Strobe Delay for Receiving for the First 16 Bits 


| 64 {| RW | 0 | GSBA Pads Control Signals for Strobe 
-— 3 | — | 0 | Reserved 
| 20 | URW 0 GSBA Pads Control 


Offset Address: 48h (DOFO) 
AGP Header Presentation — _ Default Value: Oth 


DE a 
Timo A 


AGP Header Presented in Device 0 = 
0: Disable 1: Enable 
If this bit is set to 0, Rx13-10 will be fixed at 0, and the Rx80 will be taken off from the capability 


Miscellaneous Control (4A- 


Offset Address: 4Ah (DOFO) 
AGP Hardware deal eas I- ~ VPX Mode 7 Default Value: 1Fh 


| AGP Request Queue Size 
— ee | The value i in this regist = 


Offset Address: 4Bh (DOFO0) 
AGP Hardware Support II —- VPX Mode Default Value: C4h 


This register is used to re-configure the AGP controller. To change the operating mode of the AGP controller, Rx4D[1] must be set to 1. 


RW AGP SBA Mode Enable 
RW 1 AGP Enable 
Looe ed Set by Strap Ball AGP8XDET# 
0: AGP2.0 mode (Not support 1: AGP3.0 mode 
0: Disable 1: Enable 
2 RW l os Mode Enable 


0: Disable 1: Enable 
RW AGP2X Mode Enable 
0: Disable 1: Enable 
ae 


AGP1X Mode Enable 
10: Disable Enable 
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Offset Address: 4Dh (DOFO0) 
AGP Capability Header Control | Default Value: 04h 


[bie | Aribute [Defoue | ——————S—S~SCSCS™S~Cé irom SSCSCS~S~*~S~*~s me 
GSBA Strobe Delay for Receiving rms | 


GART Access Control RBKGTEN 

0: GART access enabled by RGTEN (RxBF[7]) 

1: GART access enabled by either APEREN_A (Rx90[8]) or APEREN _B ene) 
0 


AGP Major / Minor Number Control 
0: Major / Minor = 35 1: Major / Minor = 30 


Select Rx80 as the AGP20 or AGP30 Header RAGP30CAP | 
0: Rx80 is used as the AGP20 capability header even if the chip is powered up in AGP30 mode . nal 
1: Rx80 is used as the AGP30 capability header when the chip is powered up in AGP30 mode 

Enable AGP Hardware Registers in Rx4A ~ Rx4B 

0: AGP hardware is configured by register values defined in AGP header (for 3 0) a 
1: AGP hardware is configured by register values defined in Rx4A ~ Rx4B (for VPX mode 


Enable AGP Header Status Register Write | 
Offset Address: 4Fh (DOFO) 


0: Disable (Status registers in the AGP header cannot be modified) 
Multiple F Function ( Control | | _ Default Value: 00h 


RBKMJMN 


1: Enable (Status registers in the AGP header can be modified) 


1 ie Al GA" aR SRNR |-itaneeN 


Multi-Function Support 

0: Disable; functions 1, 2, 3, 4, 7 cannot be accessed, and the value returned will be OFFFFFFFFh 

when | 
access ee 


AGP Extended Power Management Control (50-—57h 


Offset Address: 50h (DOFO) | 
CapabilityID ID a —(—i—sSssSsi‘C;C;C;C;C;C;C*é faut Value: 0 Value: Olh 


| 70 | RO | _Oth_[CapabilityID eC 


Offset Address: 51h (DOFO) | 
Next Pointer Default Value: 00h 


= = 


2 SS S|” 


Offset Address: 52h (DOFO) 
Power Management Capabilities Default Value: 02h 


nie | Acwibate | Defww[ SSC pow 
| 7:0 | RO | 02h _ | Power Management Capabilities 


Offset Address: 53h (DOFO) 
Power Management Capabilities Default Value: 00h 


| 70 | RO [| o- [ Power ‘Manageme yement Capabilities _ = = 
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Offset Address: 54h (DOF0) 
Power Management Control / Status Default Value: Onh 


Reserved 
Power State 
ow Ni OO OOS oe DO I: D3 Hot 


Offset Address: 55h (DOFO) 
Power Management Status Default Value: 00h 


| 70 =| RW | 0 ___| Power Management Status 


Offset Address: 56h (DOFO) 
PCI to PCI Bridge Support Extensions Default Value: 00h 


a 
| 70 | RW | 0 PCI to PCI bridge Support Extensions 


Offset Address: 57h (DOFO) 
Power ‘Management Data Default Value: 00h 


| 70 | RW | __0__| Power Management Data __ 


AGP 3.0 Configuration (80—A fh) 


For registers (e.g. AGP status register) with attribute “XW”, it is allowed to write- -over the default setting by setting the register 
RSTATW (status write) at Rx4D[0] to 1. 


Offset Address: CAPPTR (DOFO_83-80h) 
AGP Capability Default Value: 00355002h 


31: 24 TRA Re [Olay evan @ (evnittio ef 600) a ee Always Return 0 (write no effect) 
Major Revision 
R- IW Sh Minor Revision 
The value of MINOR is determined by RBKMJMN (Rx4D{3]). 

0000b: if RBKMJMN = 1 0101b: if Rx4D[3] =0 
R-IW Pointer to Next Item 


Capability ID 
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Offset Address: CAPPTR + 04h (DOFO 87-84h | 
AGP Status Default Value: 1F00 0AOnh 


31:24 | R-xw [1th | Max# of AGP Command Requests fo 
/Reserved 


Isoch Transaction 


RZ- 


7 
0 


RISOCH A 


0: Isoch transaction is not supported 
1: Supports Isoch transaction . 
Optimum Asynchronous Request Size 4 

Suggested setting is 010b or 2“(2+4) = 64 bytes for 8QW access 


E: 
ie 
<z/< 


Oe 
: 
010 Calibrating Cycle 
000 : 4Ms 001 : 16Ms 
: 010 : 64ms 011 :256Ms 


ae 


12:10 R- 


— 
ON 


~ 
= 


E 
> 
< 


> 
= 


Valid when RAGP30 (bit 3) is 1. 


| 1 | SBA support is always ON —_— Noe ee 


| 9 —|_~CRIIW_| 
ee ee 
Not implemented 
ae See 64-bit GART Entries 
Support 32-bit GART entry onl 
R-XW Host GART Translation 
| a 0: Support host GART translation 1: Does not support host GART 
translation 
| 5 | R-XW_| 0 | Over4GBSupport-notimplemented 
| 4 | R-XW_| 0 |[FastWriteSupport 
3 R-XW AGP 3.0 Detected NC_RAGP30 
indie 0: AGP 2.0 Mode (not supported) 1: AGP 3.0 Mode | 
initial value: set by strap ball AGP8XDET# 
If NC RAGP30 (bit 3) is 1, the default value is 011: supports 4X and 8X data transfer rate. Lo wd 
111 _LIf NC RAGP30 (bit 3) is 0, the default value is 111: supports 1X, 2X and 4X data transferrate | 


Offset Address: CAPPTR + 08h (DOFO 8B-88h | | 
AGP Command | Default Value: 0000 0000h 


3 Description 
Max # of AGP Command Requests 

Reserved 

Reserved for Master Devices 

Calibrating Cycle 

SBA Enable 

0: Disable 1: Enable 

AGP Enable 

0: Disable 1: Enable 


64-Bit GART 

Over 4G Support | 
0: Disable 1: Enable 
Fast Write Enable . 
0: Disable 1: Enable 


Reserved 


AGP Data Transfer Rate 


If NC_RAGP30 (Rx84[3]) = 1 
001: 4X data transfer rate 010: 8X data transfer rate 


If MC_RAGP30 = 0, 
001: 1X data transfer rate 010: 2X data transfer rate 
100: 4X data transfer rate | 
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Offset Address: CAPPTR + 0Ch: (DOFO 8F-8Ch 
AGP Isochronous Status Default Value: 0000 0028h 


This register can only be accessed if RISOCH (Rx86[2])is set. Otherwise, all registers are RZ. 


Neen e TT aE EEE 
Sa —— —— 
a a rn 
Shared by both asynchronous and isochronous transactions 

Maximum Number of Isochronus Transactions in a Single Isochronous Period bakes 
Isochronous Payload Size Supported ISOCH_Y A 

00: 32,64,128,256 bytes O01: 64,128,256 bytes ial 
10: 128,256 bytes 11: 256 bytes 

101 


Reserved 


| 0 
Isochronous Error Code 
00: No error 
01: Isoch Request Overflow 
Ix: Reserved 


Offset Address: CAPPTR + 10h (DOFO 93-90h 


AGP Control _ Default Value: 0000 0080h 


31:10, —— Reserved (writable) _ ee = —————————————————————— 


Disable Calibration Cycle 


eb 
eel a ae 
RW Enable AGP Aperture (Enable CPU/PMSTR GART Access) SpE 
aaa Set to 1 to enable AGP Aperture. 
Note: RBKGTEN (Rx4DJ[5]) must be 1 to enable this function. 
GTLB Enable 
ae it oe When set to 0, GART TLB entries are invalidated. fo 
All AGP aperture accesses need to fetch translation table first. 


[60 | Reserved 


Offset Address: CAPPTR + 14h (DOFO 97-94h 
AGP Aperture Size | Default Value: 0001 | OFO0h 


31:28 RW 0000 Aperture Page Size Select 
po a The page size is determined by the formula: 2“[n+12] a 
Default, 0000b, 4KB is supported. 
| = 0 Reserv be 
es 


26:16 R-IW Page Size Supported 
If bit N is 1, which indicates support of page size of (2/(N+12)). 
Currentl onl 4KB page size is supported. 
GTSZ_A[11:0] 


15:12 ae ae Reserved 
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GTSZ[n]=0 forces APBASE[22+n] to 0 when 0 <= n <= 5 
GTSZ[n]=0 forces APBASE[22+n-2] to 0 when 8 <= n <=11 
GTSZ[n]=1 allows APBASE[22+n] to be Read/Write-able. 


GTSZ[11] is hardwired to 1 and GTSZ[7:6] are hardwired to 00. 
When NC_RAGP30 (Rx84[3]) is 0, only supports 4MB ~ 256MB. 


FOOh | Aperture Size — Default size is 256MB 
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Table 2. Aperture Size 
Aperturesuerroaorersa Tm Tw Te Ts t7Tets t+ Ts Tzti To) 


Offset Address: CAPPTR + 18h (DOFO_ 9B — 98h) 
AGP GART Table Pointer Default Value: 0000 0000h 


31: 12 | RW | 0 | GART Table Base Address [31:12 
es Or eee 


Offset Address: CAPPTR + 1Ch (DOFO 9F-9Ch 
AGP GART ‘Table Pointer High — _ Default Value: 0000 0000h 


| Base Address [63:32] 


Since OVER4G is not supported, OS should program this register to zero. 
___| Thisregisterisignored, 


Offset Address: CAPPTR + 20h (DOFO A3-A0h 
AGP Isochronous Command — _ Default Value: 00000040h 


a 
RW Isochronous Payload Size 
Default is ISOCH_Y (CAPPTR + 0C [7:6] 


9h RW 2 ax 5) RSE 


AGP Enhanced Control (BO—FFh) | 


Offset Address: B8h (DOF0) 
AGP Enhanced Control Default Value: 00h 


[wi [ attibate [Det [SSS gow SSS 
p73 Reserved 
Pp 2 | CRW | AGP Pad Power Down 

Ft = | Reserved (Not used) 

| oT C= _ {|__| Reserved (Not used) , 


Offset Address: B9h (DOF0) 
AGP Mixed Control Default Value: 00h 


FIFO Depth Control 
0: Normal FIFO Depth — 64 QW, isochronous FIFO Depth — 32 QW 
SS ee Hold GD Signal Level After De-assertion of RTXRDY 


1: Normal FIFO Depth — 96 QW, isochronous FIFO Depth — 0 Se 
Maximum Number of Isochronous Request Supported 
| (SOCH_N (Rx8C[15:8]) * ISOCH_L (Rx8C[5:3] 
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Offset Address: Bah (DOFO) 
Isochronous Read GPRI Assertion Counter Default Value: 00h 


GPRI Read Counter 
GPRI assertion period for Isochronous Read Request 


Offset Address: BB (DOF0) 
Isochronous Write GPRI Assertion Counter Default Value: 00h 


7:0 RW 


GPRI Write Counter 


GPRI assertion period for Isochronous Write Request 


Offset Address: BCh (DOF0) 
AGP Control Default Value: 00h 


AGP Read Synchronization 
0: Disable 1: Enable 


24 ee AGP Read Snoop DRAM Post-Write Buffer ae 
0: Disable 1: Enable - 
4 RW PP2REQ (CPU/PCI1-to-PCI2 REQ) / AGP Read Priority 
manana 0: Disable the function. (PP2REQ’s priority become higher when AGPC parking at AGP master) ae 
, igh iority if MGFIFO is not over 24 QW for low priori 


3 RW GRDY 2T Early Control (Not support) 
0: Disable 1: Enable 
_™ | 


ote FENCE / FLUSH 
p* Yo LPR could be executed in out-of-order mode 


1: Enable FENCE / FLUSH. All normal 


GGNT Parking Policy RPKGNT 
0: Non-parking GGNT; GGNT is de-asserted after GFRAME or PIPE assertion 
ornate 1: Parking GGNT; after the assertion of GFRAME or PIPE, GGNT is kept asserted till GREQ de- 
asserted or timeout. 
I il let TS A 
0:2 or 3T 


Notes: 1. When RPKGNT (RxBC[1]) is set to 1, GGNT will remain asserted until either GREQ de-asserts or data phase ready 
2. When RGDARB (RxBC[0]) is set to 0, it allows C2P access when the previous PCI master transaction is a delayed transaction. 
3: RFENCE (RxBC[2]) when enabled will force all requests executed in-order, which automatically enables FENCE/FLUSH function. When disable, 
FENCE/FLUSH function is not guaranteed. 


Offset Address: BDh (DOFO) 
AGP Miscellaneous Control Default Value: 02h 


0: Normal 1: 1T earlier 

QO: Normal 1: Fast mode 
ep AGP GD and GCBE Input Pads Control 

0: Input disable 1: Input enable 

0: Normal 1: Fast mode 
30 | 


| RW | 02h | AGP Data Phase Latency Timer (in unit of 4 GCLKs) 
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Offset Address: BEh (DOFO) 
AGP Miscellaneous Control : | Default Value: 00h 


RW Select NMI / AGPBUSY# Function 
0: NMI 1: AGPBUS Y# 
Enable PP2 Request Timeout (for Isochronous support 


Fs) 
= 


Isochronous Read Snoop DRAM Post-Write Buffer 

0: Disable 1: Enable 

Guard Register for Isochronous Request with Length Inconsistent with the Setting of 
PISOCH_Y (CAPPTR + 20h [7:6]) 

0: ISOCH_Y = PISOCH_Y 1: 1: ISOCH_Y = 2°h3 

Where ISOCH_Y is located at CAPPTR + 0Ch [7:6 


- AGP Asynchronous FIFO Sharing with Isochronous Read (when no asynchronous read es 


po 
Z| 


rs 
= 


allocated) 

0: Disable 1: Enable 
Reserved 

Internal Graphics RDY Signal Assertion Policy 

0: Asserts RDY when the whole transaction data received 

1: Asserts RDY when one block of data received 

CPU GART Read and AGP GART Write Coherency Enable 
| 0: Disable 1: Enable 


rs 
= 


Offset Address: BFh (DOFO) | | 
AGP 3. 0 Cor Control _ _ Default Value: 00h 


Enable CPU/PMSTR GART Access 

0: Disable 1: Enable 

This control bit is used differently from APEREN of Rx90. Also, Rx4D[5] must be 0 for this 
control bit to be effective. 

AGP Calibration Enable : | 

0: Disable 1: Enable 

Mix Coherent / Non-coherent Access Enable 

0: Disable 1: Enable 


DBI/PIPE Ball Function 


0: DBIH 1: PIPE 

DBI Function Enable 

0: Disable 1: Enable 

Global DBI enable control — If disabled (set to 0), DBI input is masked, and outputs assume 
DBI=0. 

DBI Output for AGP Transaction Enable 

0: Disable 1: Enable 

DBI Output for FRAME Transaction Including Fast-Write Enable 

0: Disable 1: Enable 


Offset Address: COh (DOFO) 
ineicbe CKG Control | | Default Value: 00h 


Description 


CKG Rising-Time Control (R Port) 
00: Default timing: : Delay by 100ps 
by 3 


CKG Falling-Time Control (R Port) 
00: Default timing 


CKG Rising-Time Control (S Port) 
00: Default timing 


CKG Falling-Time Control (S Port) 
00: Default timing 
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Offset Address: Clh (DOFO) | 
AGPC CKG Control Default Value: 00h 


So Reserved 


CKG Rising-Time Control (D Port) 


00: Default timing 01: Delay by 100ps 
10: Delay by 200ps b 

CKG Falling-Time Control (D Port) 
00: Default timing 
10: Delay by 200ps 


Offset Address: C2h (DOFO) 
AGP Miscellaneous Control Default Value: 00h 


Description 


Sync PIPE /SBA Request 

0: Disable 1: Enable 

Fast RMREQ 

0: Disable 1: Enable 

Reduce 1T for SBA2X/4X/8X accessing DRAM cycles when this function is enabled 
Fast GADS Conversion 

0: Disable 1: Enable 

AGP Recorder Distance (Not support) 

00: 16 QW 01:24 QW 

10: 32 QW 11:48 QW 

AGPC Recorder Control (Not support) 

0: Disable 1: Enable 

Grant Isochronous Write When Buffers Are Available for the Whole Payload 
0: Disable 1: Enable 

GGNT Assertion Control (Always high) 

0: Assert GGNT after the whole requested data is ready 

| 1: Assert GGNT when a block of the requested data is ready 


Offset Address: F0h (DOFO) | 
PSTATECTL Pulse Width Count (LCLK Domain) Default Value: 00h 


Oe 


| 7:0 | RW | _00h___| Number of LCLK PSTATECTL to LDTC Stay Active _ 


Offset Address: Fih (DOFO 
GD and GC#BE Strobe Delay — Default Value: 01h 


leche ‘Attribute Default Description 


| RW | 1 | GD and GC#BE Strobe Delay for Receiving for the Second 16 bits 


Offset Address: F2h (DOFO) 
AGPC CKG Control — Second 16 Bits Default Value: 00h 


CKG Rising-Time Control for the Second 16 Bits (R Port) 
00: Default timing 01: Delay by 100 ps 
b 


CKG Falling-Time Control for the Second 16 Bits (R Port) 
00: Default timing 01: Delay by 100 ps 
b 


CKG Rising-Time Control for the Second 16 Bits (S Port) 
00: Default timing 01: Delay by 100 ps 
10: Delay by 200 by 3 
.CKG Falling-Time Control for the Second 16 Bits (S Port) 
00: Default timing 01: Delay by 100 ps 
11: Delay by 300 
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Offset Address: F3h (DOFO) 


AGPC CKG Control — Second 16 Bits — 


GD, GC#BE Receive Strobe Delay for the Second 16 Bits 
00: Delay by —150 ps 01: No delay 
b 


GADSTBx Output Delay for the Second 16 Bits 
00: No delay 01: Delay by 150 ps 
b 


10: Delay by 300 

CKG Rising-Time Control for the Second 16 Bits (D Port) 

00: Default timing 01: Delay by 100 ps 
b 


CKG Falling-Time Control for the Second 16 Bits (D Port) 
00: Default timing 01: Delay by 100 ps 
10: Delay by 200 by 30 


Default Value: 00h 
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Device 0 Function 0 (DOF0) — Extended Space 


Virtual Channel Capability (140—14Fh) 


Virtual Channel Capability is defined for Egress direction of the device, including TC/VC mapping, VC arbitration and Port 
arbitration. Hardware Round-Robin arbitration scheme is applied in both Port and VC arbitration. By default, TCO is mapped to 
VCO while TC1, TC2, TC3, TC4, TC5, TC6 and TC7 are mapped to VC1. 


Offset Address: 143-140h (DOF0) 
Virtual Channel Enhanced anced: Capability Heater’ Header Default Value: 0001 0002h 


[wie | Ateibute | Defaut | Seseriptow 
31:20 | RO | 0 |NextCapability Offset 
19: ey | RO | 1 | Capability Version 

| 15:0 | RO | 2h ___| PCI Express Extended Capability ID 


Offset Address: 147-144h (DOF0) | 
Port VC Capability Register 1 Default Value: 0000 0400h 


32 | | Reserved 


Port Arbitration Table Entry Size 
01: Arbitration entry size is 2 bits. 


| 0 | ReferenceClock 
a Reserved 
ae 
i: as 


Low Priority Extended VC Count 
Reserved 


Extended VC Count _ 


Offset Address: 14B-148h (DOFO) 
Port VC Capability Register 2 Default Value: 00h 


EE 
31:24 I vc Arbitration Table Offset 
Table is not implemented. 
a Oeee ee O 
os |} 5} 4 VC Arbitration Capability _ 


Offset Address: 14D-14Ch (DOF0) 
Port VC Control Register Default Value: 00h 


ON 


eS SS | ae 
| 63:1 | CROCCO VC Arbitration Select 
ye oe Load VC Arbitration Table 


Offset Address: 14F-14Eh (DOF0) 
Port VC Status Register Default Value: 00h 


fs O Meee oO ROR: oe 


VC Arbitration Table Status (TL) 
| Reserved _ 
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VCO Resource Registers (150—15Bh) 


Offset Address: 153-150h (DOFO) | 
VC Resource Capability Register (VCO) Default Value: 00000001h 


31:24 RO Port Arbitration Table Offset (VCO) 
. Table is not implemented. 


Maximum Time Slots (TL) 
Reserved 


Reject Snoop Transactions | 
Reserved _. 
po Advanced Packet Switching 


22:16 


Reserved 


Reserved 


Port Arbitration Capability | 
01: Non-configurable fixed hardware-fixed Round Robin arbitration scheme. 


Offset Address: 157-154h (DOF0) 7 
VC Resource Control Register (VCO) Default Value: 800200FFh 


Port Arbitration Select 

01: Non-configurable fixed hardware-fixed Round Robin arbitration scheme 
TC/VC Mapping | 

This field indicates the TCs that are mapped to VCO. If bit [n] is 1, the corresponding traffic class TCn is mapped 

to VCO (0 <=n <= 7). Default is TCO, TC1, TC2, TC3, C4, TC5, TC6 and TC7 are all mapped to VCO (by 
software). 

Note: Bit0 is hardwired to 1 (i.e. TCO is always mapped to VCO). 


Offset Address: 15B-158h (DOF0) ? 
VC Resource Status Register (VCO) © Default Value: 00h 


po3nis | Reserved 


VC Negotiation Pending (TL) 
17 This bit indicates whether the Virtual Channel negotiation is in Pending state (set/clear by hardware) 
0: Negotiation is complete 


Port Arbitration Table Status (TL) : 
Reserved | 
ee ee a 


Reserved 
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VCl1 Resource Registers (15C—16Fh) 
The following registers exist only when Rx144[0] is programmed to 1. If Rx144[0]=0, all the following registers will be read as 0. 


Offset Address: 15F-15Ch (DOFO) 
VC Resource Capability Register (VC1) Default Value: 1000001Fh 


31:24 | RO | 10 | Port Arbitration Table Offset (VC1 
23 


Maximum Time Slots (TL) 
Reserved 


Reject Snoop Transaction 


Advanced Packet Switching 
Reserved 


Port Arbitration Capability 
Supported Time-based WRR up to 128 phases 


Offset Address: 163-160h (DOFO) 
VC Resource Capability Register (VC1) Default Value: 01020000h 


RO VC Enable 
2624 | RW 


Port Arbitration Select 
a ae 


EO 
: RW | ol VCD 
23:20) 1. | 0 Reserved 
eet 01: Non-configurable fixed hardware-fixed Round Robin arbitration scheme 
| 16 | RO | 0 ___| Load Port Arbitration Table 
RW OFFh TC/VC Mapping 
Bit 0: RO This field indicates the TCs that are mapped to VCO. If bit [n] is 1, the corresponding traffic class TCn is mapped 
to VCO (0 <=n <= 7). Default is TCO, TC1, TC2, TC3, C4, TC5, TC6 and TC7 are all mapped to VCO (by 
software). 


Offset Address: 167-164h (DOFO | 
VC Resource Status Register (VC1) . Default Value: 00h 


VC Negotiation Pending (TL 


| RO | 0 | 
Port Arbitration Table Status (TL) 
Reserved 


Reserved 
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Virtual Channel Port Arbitration Table for VC1 (180—19Fh 


Offset Address: 19F-180h (DOFO) 


~255:254 Phase 127 
Note: The above time slot assi nment applies to Phase 0 — Phase 127 of the VCI Port Arbitration Table. 


vCl Port Arbitration Table Default Value: 00h 
00: Time slot to Port 0 01: Time slot to Port 0. 
PRL ON. 2N wo Phase N, where 0< N <127 


10: Time slot to Port 1 11: Time slot to Port 2 
| _RW__[{ _ _0__| Phased 


VC Arbitration Timer (200—209h) 


PCI Express arbitration scheme is based on the same scheme used in the DRAM Controller. A timer named as Occupancy Timer 
is used to guarantee the number of time slots one requester will be granted when there is no high priority requesters come in. 
Another timer named as Promote Timer is used for a requester to upgrade its requests to high priority if it is not served after the 
Promote Timer times out. However, priority request promoted by the expiration of the Promote Timer will be served once only. 


Offset Address: 200h (DOFO) 
vCO0 Occupancy ' Timer _ 7 Default Value: 00h 


VCO Occupancy Timer (in unit of 125MHz) 
0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<=n <= 15 


Offset Address: 201h (DOFO) 
VCO Promote Timer Default Value: 00h 


VCO Promote Timer (in unit of 125MHz) 
0000: Timer is off 


Offset Address: 202h (DOFO) | 
vel Fort Arbitration Occupancy Timer _ | Default Value: 00h 


252 Sa SAR” aap mm AS mR Se 


ey mye VC1 Occupancy Timer (in unit of 125MHz) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<=n <= 15 
Offset Address: 203h (DOFO 
vCl Promote Timer — _ Default Value: 00h | 


1 Sd I CAC SCORNED 


He VC1 Promote Timer (in unit of 125MHz) | 


0000: Timer is off 
Onh: 4n T, where 1<= n <= 15 

Note: Port arbitration timers defined by registers 202h and 203h are not applicable in current VC1 implementation; currently the VC1 arbitration is in strict 

priority. 
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Port Arbitration Timer for VCO (210—229h 


Offset Address: 212h (DOF0) 
Root Port 1 (x4) Occupancy Timer Default Value: 00h 


| 74 | = | 0 Reserved 


ey ye Occupancy Timer (in unit of 125MHz) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<=n <= 15 
Offset Address: 213h (DOFO0) 
Root Port 1 (x4) Promote Timer Default Value: 00h 


2 a 1 "AT 
a a el A Reserved 


3-0 RW Promote Timer (in unit of 125MHz) 
0000: Timer is off 
eee eee 2H: 41 T, where <= <= 15 


Offset Address: 216h (DOFO) 
Root ee 2 (x1) Occupancy pumey Default Value: 00h 


a 


Occupancy Timer (in unit of 125MHz) 
0000: Timer is off (Arbitration will be based on a fair RR scheme) 
| Onh: 4n T, where 1<=n <= 15 


Offset Address: 217h (DOF0) | 
Root Port 2 @l) Fromote Timer _ Default Value: 00h 


sea Toe Tee 


ee 
Promote Timer (in unit of 125MHz) 
0000: Timer is off 

Onh: 4n T, where 1<= n <= 15 


Host Side Upstream Arbitration Timers (230—23Fh 


A fair arbitration timer is designed for the upstream traffic, which provides a fair arbitration between PCI express devices and 
other devices like AGP, PCI2 master, IOAPIC and V-Link. The arbitration scheme also used the one currently implemented in the 
DRAMC. 


Offset Address: 230h (DOFO) 
PCIe — VCO Occupancy Timer Default Value: 00h 


CS SA AS ("_” NCET 


Minas Occupancy Timer (in unit of host frequency) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<= n <= 15 
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Offset Address: 231h (DOFO) | 
PCIe — VCO Promote Timer Default Value: 00h 


a 
a a 


Promote Timer (in unit of host frequency) 
0000: Timer is off 
Onh: 4n T, where 1<=n <= 15 | 


Offset Address: 232h (DOF0) | 
PCIe — VC1 Occupancy Timer | ' _ Default Value: 00h 


PCIe — VC1 Strict ] Priority = 

0: Disable 1: Enable 
Reserved 

Occupancy Timer (in unit of host frequency) 

0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<=n <= 15 


Offset Address: 233h (DOF0) | 
PCIe — we Promote amen Default Value: 00h 


a 


Promote Timer (in unit of host frequency) 
0000: Timer is off 
Onh: 4n T, where 1<=n <= 15_ 


Offset Address: 234h (DOF0) | 
ao Po oe nons Contr _ . | Default Value: 00h 


Strict Priority to GPCI o or r NVC (PMADS) Request _ 

0: Disable 1: Enable 
High Priority to cre or NVC (with PMSIO) Request 

0: Disable | 1: Enable 


Occupancy Timer (in unit of host frequency) 
0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<=n <= 15 


Offset Address: 235h (DOFO) . 
V-Link Promote Timer | | Default Value: 00h 


SS IS In 5” Sn 


pL | merit Promote Timer (in unit of host frequency) 


0000: Timer is off 
Onh: 4n T, where 1<=n <= 15 
Offset Address: 236h (DOF0O) 
V-Link — VC1 Arbitration Control | Default Value: 80h 


A 
Strict Priority to V-Link —- VC1 
0: Disable 1: Enable 


| 64 | |_| Reserved 


aaa Occupancy Timer (in unit of host frequency) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
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Offset Address: 237h (DOFO) 
V-Link — VC1 Promote Timer Default Value: 00h 


| 74 | = |__| Reserved 
: RW 


Promote Timer (in unit of host frequency) 
0000: Timer is off 
Onh: 4n T, where 1<= n <= 15 


Offset Address: 238h (DOF0) 
AGP Arbitration Control Default Value: 00h 


0 rr Strict Priority to to GADS from AGPC 
0: Disable 1: Enable 
SE High Priority to GADS with GISOCH Asserted 

0: Disable 1: Enable 


| 54 | = | 0 Reserved 


MLA Occupancy Timer (in unit of host frequency) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
| Onh: 4n T, where 1<=n <= 15 


Offset Address: 239h (DOFO) 
AGP Promote Timer Default Value: 00h 


ee 


Promote Timer (in unit of host frequency) 
0000: Timer is off 
{| Onb: 41 T where <= <n 


Offset Address: 23Ah (DOFO) 
PCI2 : NVC ican atl Timers — Default Value: 00h 


Sa CRS AH 7” RDI 


Arr NVC Occupancy Timer (in unit of host frequency) 


00: Timer ts off (i.e. IT Round Robin scheme) 
ee Reserved 


PCI2 Occupancy Timer (in unit of host frequency) 
00: Timer is off (i.e. 1T Round Robin scheme) 


Offset Address: 23Bh (DOFO) 
PCI2 / NVC Promote Timers Default Value: 00h 


een Det peg 
i ae ee ree 


NVC Promote Timer (in unit of host frequency) 
00: Timer is off 
10: 8T 


a 


[ ot UR PCI2 Promote Timer (in unit of host frequency) 


00: Timer is off 01: 4T 
10: 8T 
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Offset Address: 23Ch (DOF0) | | 
IOAPIC Occupancy Timer Default Value: 00h 


| 74 | — | 0 [Reserved 


ep me Occupancy Timer (in unit of host frequency) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<= n <= 15 


Offset Address: 23Dh (DOFO) . 
IOAPIC Promote Timer Default Value: 00h 


ON 
et eRe RRERNITES 


Promote Timer (in unit of host agen) 
0000: Timer is off 
Onh: 4n T, where 1<=n <= 15 


DRAM Side Upstream Arbitration Timers (240—24Fh 
This fair arbitration timer is for upstream traffic to do a fair arbitration between all of the VC1 PCI express devices and AGP. 


Offset Address: 240h (DOFO) 
PCle-VC1 Arbitration Control Default Value: 00h 


“| Strict Priority to VC1 
0: Disable 1: Enable 


Reserved 


Occupancy Timer (in unit of DRAMC frequency) 
0000: Timer is off (Arbitration will be based on a fair RR scheme) 


Offset Address: 241h (DOF0) 
PCIe-VC1 Promote Timer — Default Value: 00h 


a 
aan: Promote Timer (in unit of DRAMC frequency) 


0000: Timer is off 
Offset Address: 244h (DOFO) 


Onh: 4n T, where 1<=n <= 15 
AGP Occupancy Timer Default Value: 00h 


| 74 | Reserved 


all al ae Occupancy Timer (in unit of DRAMC frequency) 


0000: Timer is off (Arbitration will be based on a fair RR scheme) 
Onh: 4n T, where 1<=n <= 15 
Offset Address: 245h (DOF0) 
AGP Promote Timer Default Value: 00h 


Se a Se se Reserved 


Promote Timer (in unit of DRAMC frequency) 
0000: Timer is off 
Onh: 4n T, where 1<=n <= 15 
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Device 0 Function 1 (DOF1): Error Reporting 


Header Registers 
Offset Address 


p - Oh | ROT 06h S| Vendor ID 
3-2h | RO | ~——s1308h_~—s| Device ID—ErrorReporting ee —(Cs—CSSSCSCSCisdCY 
|S 4h RO | 0006h Ss | PCECommand ee —i—‘—s—s‘“‘“‘“‘sSOOC*r 
| C7-6h CT CRO 0200h—s[ PCHStatus 
CH CRO Revision 1D 
| COB-9h | CRO 060000h_—sd| ClassCode 
| ODh CUE CRO CT Latency Timer 
| COFH CT CRO 00h ___—| Header Type 
PCF ROT BS 
[3-1 — YT Reserve 
2D - 2Ch | RWI | 0 | Subsystem VendorID si‘; 
| 2F-2Fh | CU RWI | Subsystem ID 
33-30h_ | — | — | Reserved 
| 37-34h_ | RO 
3F—38h_ | — | — | Reserved 


V-Link Error Report (50-5Fh) 
Offset Address: 50h (DOF1) 


V-Link Error Status Default Value: 00h 


——— 
V-Link Parity Error Detected 
10: No V-Link Parity Error being detected V-Link Parity Error detected 


Offset Address: 58h (DOF1) 
V-Link Error Command , Default Value: 00h 


Ce ot Parity Error / SERR# Report Through NMI 
0: Disable 1: Enable 
[eee Parity Error /SERR# Report Through V-Link to SB 

Q: Disable 1: Enable 


si 0 Reserved 


RW V-Link Parity Check Report 


Host Bus Error Report (60-7Fh) 
Offset Address: 60h (DOF1) 
a 
7 : 
a 0: No Address Parity Error being detected __ ity Error detected 
RWIC Host Data Parity Error Detected 
0: No Data Parity Error being detected 1: Data Parity Error detected 
[= 0: No above 4GB AGP cycles being detected 1: AGP Access Above 4GB detected 
4 RWIC Host LOCK Cycle to PCI Detected 
0: No host Lock cycle to PCI being detected 1: Host Lock Cycle to PCI detected 
ree ee 
| 0 | BINIT Error Status 
Pio | — | 0 __| Reserved 


Host Parity Status Default Value: 00h 
RWIC Host Address Parity Error Detected 
AGP Access Above 4G Detected 
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Offset Address: 68h (DOF1) | | 
Host Parity Command Default Value: 00h 


[it | Atribwe | Dew | SCSC™~™~S~SCS po SSSCSC~S~S 
a Host Address Parity Generation and Check (AP[1:0]#) 
0: Disable 1: Enable 
ae ae a Host Data Parity Generation and Check (DP[3:0]#) 
0: Disable 1: Enable 
a ae ae Host Response Parity Generation (RSP#) 
0: Disable 1: Enable 
Ce ee ae ee Parity Error SERR# / NMI Assertion (see the settings on Rx58[7:6]) 
0: Disable 1: Enable 
3 RW Parity Test Mode 
iE Se ME: 1: Enable (invert the pari 


2 eserves 


DRAM Bus Error Report (80-8Fh) 
AGP / PCI2 Non Standard Error Reporting (E0-EFh 


Offset Address: E0h (DOF1) oo. 
AGP / PCI! Error Status — Default Value: ( 00h 


| AGP Cycles Data Parity Error Status — 
0: No Parity Error being detected 
1: Parity Error detected 


PCI2 GSERR Error Status 
0: No GSERR being detected 
1: GSERR detected 


Offset Address: E1h (DOF1) | | 
AGP / PCI2 Error Status — Default Value: 00h 


eee cp Reserved eee 


Offset Address: E8h (DOF1) 


AGP / PCI2 Error Report Control _ Default Value: 00h 
Oe 
[| 0 [Rene COC“*~SsC“Ss“‘“S**SSSSSOSOCSC‘SS 
a RW Parity Error Report for AGP Data reune Error 
| 0: Disable 1: Enable 
| 32 | = | 0 (| Reserved 


Parity Error Report for PCI2 Data Parity Error 
0: Disable 1: Enable 


RW at Error Report for PCI2 Address Parity Error 
eee eee eee (a Ba 1: Enable 
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Device 0 Function 2 (DOF2): Host Bus Control 


Header Registers (0-3Fh) 


3—2h 
5 — 4h 
7 —6h 


13-10h 
2D —-2Ch 
2F — 2Eh 
33 — 30h 
37 — 34h 
3F — 38h 


Ololo 
mm) 1 |= 
=| Shes = 


Host CPU Control (50-5Fh) 


| RO 
| RO 
lee ROT 3 
ERO.) 
ERO! 
OB — 9h | _RO_ 
Pesos Rb 
fo RO 
eo eal 
| RWI 


1— 


| 00 | Revision MD 
| 00 | Latency Timer 
ea OO 1) Hem er Type a 
nO a 


| 00 _| Reserved 


Offset Address: 50h (DOF2) 


Request Phase Control 


For medium decoding 


Timer 


1: 12 level 
Default sets from the inverse of the VD2 signal during system initialization. For strap ball 
information, check the Strap Ball table for details. 


0: Single CPU 1: Dual CPU 

Default sets from the VD7 signal during system initialization. For strap ball information, 
check the Strap Ball table for details. 

Fast ADS Assertion to DRAM Controller 

0: Disable 1: Enable 

Dynamic Defer Snoop Stall Count 

Value for the Defer Snoop Stall Counter. The timer starts counting at the beginning of the 


Capability Pointer 


Default Value: 00h 


DEFTIM/4:0] 


snoop phase of C2P cycle; it increases one for every 2 HCLKs. If the C2P cycle is pending 
when the timer expired, and there are pending ADS, a Defer/Retry response will be replied to 


the host. 


Table 5. Dynamic Defer Snoop Stall Table 


Expired ADS Completion 

| No OT No Snoop stall till PCL complete 
a is aa ae Yes 
Snoop stall till either arrival of new pending ADS or PCI complete 

Defer/Retry Response 
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Offset Address: 51h (DOF2) 
CPU Interface Control Default Value: 00h 


Fast Ready for CPU Memory Read Cycle 


0: Disable, wait until all 8QWs are received before DRDY assertion 
1: Enable, DRDY assertion timing is set up through Rx60-67 


oe ee | Read Around Write 
0: Disable 1: Enable 
5 RW Host Controller DRAM Request Queue Control (DRQCTL) 

[a ™ | 0: Disable pipelined DRQCTL 

1: Enable pipelined DRQCTL 
eee CPU to PCI Read Defer 

0: Disable 1: Enable 
Lea 2 Defer/ Retry Entries 
0: Disable 1: Enable 


2 Defer / Retry Entries Sharing 
0: One entry for each processor 
1: Each entry is shared by the two processors 


a i 


RW APIC Logic Modification | 
0: Enable APIC logic modification for PCI Master 8QW Access (Rx54[2]) mode 
1: Do not enable the modification circuit 


= 


Offset Address: 52h (DOF2) 
CPU Interface | Control _ _ Default Value: 00h 


RW CPU Read / Write DRAM OWS for Back-to-Back Pipeline Access 
0: Disable 1: Enable 


HREQ (Host Continuous DRAM Ownership) / HPRI (Host High Priority DRAM 
Request) Assertion to DRAM Controller 
0: Disable 

1: Enable assertion of HREQ / HPRI to DRAM controller for efficient memory utilization / 
faster memory data access. 
AGTL+ Pullup Enable 
0: Disable . 1: Enable 


7 
! 


Default sets from the inverse of the VD3 signal during system initialization. For strap ball 
Ball table for details. 


Reserved 


Write Retire Policy After 2 Writes 


information, check the Strap 


RFRAW 
0: Disable 1: Enable 


2 RW | 2 Level Defer Queue With Lock Cycle 
0: Disable 1: Enable 
et Rn 


Consecutive Speculative Read 
0: Disable _ 1: Enable 
Speculative Read 


0: Disable 1: Enable 


Offset Address: 53h (DOF2) 


Arbitration Default Value: 00h 


| Bit | Attribute | Default Description Mnemonic 


7:4 Host Occupancy Timer (in unit of 4 HCLKs) 
Host Occupancy timer guarantees a time slot of P6TIM * 4 HCLK for pi 


RW Master Occupancy Timer (in unit of 4 HCLKs) . PRITIM[3:0] 
Master Occupancy timer guarantees a time slot of PRITIM*4 HCLK for i ; 
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Offset Address: 54h (DOF2) 
Miscellaneous Control Default Value: 00h 


7:5 CPU FSB Frequency (Powell) 
000: 1OOMHz 001: 133MHz 
RFASTH 
Rx67) settings. Check Rx55[1] for details of DRDY assertion adjustment.. 
2 RW PCI Master 8QW Memory Access 
0: Disable 1: Enable 


010: 200MHz 011: 166MHz 
100: Reserved 
1 RW Memory-to-Host Conversion Circuit 
0: Transparent mode 1: Sync 1T in certain clock phases 
ing mode) is faster than Sync mode. 
RW PCI2 Operating Mode (for EOI message processing) 
Ee |S Serene Calc 1 6 (ee tO) 


Default sets from the VD4, VD1 and VD0 signals during system initialization. For strap ball 
information, check the Strap Ball table for details. 
Burst 8QW Host to Memory Access 
0: Disable 1: Enable 


This bit must be set to 1 in 128-bit DRAM mode. 
Host-Memory DRDY Assertion Adjustment 
0: Normal mode, no adjustment 1: Special mode 


This bit’s setting should follow RDRDYLPH / RDRDYQPH / RDRDYPH_WS (Rx60 — 


Offset Address: 55h (DOF2 
Miscellaneous Control | Default Value: 00h 
satiated | Default | Description 

| Set NB Host Interface IOQ Size 

CPUIOQSZ CPUIOQSZ8 Host IF IOQ Size 
1 
8 

12 

Disable CPU’s HT Option 

0: Enabled HT 1: Disable HT 
[0 Reserve 
Early read data ready signal for Host Interface DRDY table. 
0: 2T earl 1: 3T earl 
Fast Command When Dynamic Clock is Enabled 
0: Disable 1: Enable 
iu Medium Threshold for Write Policy (see ROPTW (RxF9[3:0]) for details) 


0: Disable medium threshold 
1: Add a medium threshold, defined by Rx56, in Write Queue to enable earlier memory write. 


Refers to Rx5D for write policy. 
Host-Memory DRDY Assertion 2T Adjustment 
0: 2T early - |: 2T late 


This bit is effective when RFASTH (Rx54[3 
Request Reorder 
0: Disable 1: Enable 


Offset Address: 56h (DOF2) . 
Write Policy | Default Value: 00h 


jie | Attribute Default Description — 


| 7:4 | RW. | 0 | Medium Threshold for Write Polic pROerw see) ___ 3:0) 
ee eA SS SNORE 
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Offset Address: 59h (DOF2) 
CPU Miscellaneous Con: Miscellaneous Controo Default Value: 00h 


p acarwad 
AAXADLTHOUELEVY UU 


Warm CPU Reset (CPURST#) Duration Control 

00= 512us 01= 1024us 
10= 1532us 11= 2048us 
Warm CPU Reset (CPURST#) Trigger 


Write 0 CO 1 transition will trigger warm CPURST# 
Firmware will have to reset this bit to “0” before trigger another CPURST#. 


RW Lowest-Priority IPI (Inter-Processor Interrupt) Support 
0: Disable 1: Enable 


Offset Address: 5Ch (DOF2) 
CPU Miscellaneous Control Default Value: 00h 


Reserved . 


a a 
| © _| Enable patching D11 from reserved to set when logic mode APIC 
Le APIC Redirection Hint Information Obtained From 
0: Address filed 1: Data field (not supported 
Lo APIC Destination Mode Information Obtained From 
0: Address field 1: Data field (not supported 
bee APIC Cluster Mode Support 

0: Disable 1: Enable 


Offset Address: 5Dh (DOF2) 
Write Policy — | _ Default Value: 00h 


| 7:4 [| RW | 0 __ | Write Request High Threshold — an 3:0) 
| 3:0 | RW | 0 | Write Request Low Threshold __ | RWBSJ3:0] | 


Table 6. CPU Write Request Policy 


esi, | nasty) | meso) | Resp 
Rx51[6 Rx52[3] | Rx5D[7:4] | Rx5D[3:0 icy 
tf of x Will not handle write request until FIFO is full 


Will start processing write request when write request count reaches RWLM, and 


stop processing write request when write request count drops to RWBS. 


Offset Address: 5Eh (DOF2) 
Bandwidth Timers Default Value: 00h 


[Tee [oe] erin [nem 
| 7:4 | RW | 0 | Host Bandwidth Timer | RHBWT™ [3:0] 
| 3:0 | RW | 0 | DRAM Bandwidth Timer RDBWTM [3:0 
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Offset Address: 5Fh (DOF2) | 
CPU Miscellaneous Control Default Value: 00h 


7 — [0 Reserved 


Reorder Retry Queue Enable 
0: Retried CPU transaction always complete in order 
1: Allow second entry of retried (IOW/MEMW) transaction to complete before first queued ent 
iz 
4 
2 
l 


Enable HPCREQ3 (pre-charge request) input from CPU 
0: HPCREQ3 is disabled 1: HPCREQ# is enabled 


Table 7. Host / DRAM Bandwidth Policy 


RHOSTBW RDRAMBW Host / DRAM Bandwidth Setting Policy 
Rx5F[2 Rx5F{1 


LO Disable the new DRAM/Host Bandwidth Arbiter 
Peet HO 


Use the DRAM Bandwidth Timer onl 


FULTS Use the HOST Bandwidth Timer onl 
| 


Dynamically toggles between the Host and Dram bandwidth timers. Both timers, RHBWTM and 
RDBWTM are used by the arbitration logic. 


Host Interface DRDY Timing Control 


Offset Address: 60h (DOF2) 
Line DRDY Timing Control 1 Default Value: 00h 


Enable PT894 HEDRDY# (early data ready) output to CPU 
0: HEDRDY# is disabled 1: HEDRDY# is enabled 


[0 Reserved 

RW Host Bandwidth Restriction 

0: Disable 1: Enable 

Host Bandwidth Timer is set up : 
RW DRAM Bandwidth Restriction 

0: Disable 1: Enable 

DRAM Bandwidth Timer is set up by RDBWTM [3:0] (Rx5EJ3:0]). 
RW Enable relaxed DBSY# CPU Timing Workaround. 

0: Workaround disabled 1: Workaround enabled 


| 7:3 | RW | 0 | Read Line Phase 4 Wait State RDRDYLPH4 
| 5:4 | RW | 0 | Read Line Phase 3 Wait State RDRDYLPH3 
| 3:2 | RW | 0 | Read Line Phase 2 Wait State RDRDYLPH2 


RDRDYLPHI1 


lo | RW 


Offset Address: 61h (DOF2) 


Line DRDY Timing Control 2 Default Value: 00h 


Read Line Phase 8 Wait State RDRDYLPH8 


Read Line Phase 7 Wait State RDRDYLPH7 
R 


ead Line Phase 6 Wait State RDRDYLPH6 


Offset Address: 62h (DOF2) 
Line DRDY Timing Control 3 Default Value: 00h 


Mnemonic 
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Offset Address: 63h (DOF2) 
QW DRDY Timing Control 1 | Default Value: 00h 


[wit_[ Avwibute [Defoue | —SSS~S~*~*~*~S apm SS~*~*~*~S*~(CM me 
| 7:6 | RW | 0 | Read QW Phase 4 Wait State RDRDYQPH4 


| 5:4 | RW | 0 | Read QW Phase 3 Wait State RDRDYQPH3 
| 3:2 | RW | O__ | Read OW Phase 2 Wait State RDRDYOPH2 
0 RW oT Read QW Phase 1 Wait State _ | RDRDYQPHI _ 


Offset Address: 64h (DOF2) 
Qw DRDY ‘Timing Control 2 | _ Default Value: 00h 


| 7:6 | RW | 0 _ | Read QW Phase 8 Wait State | RDRDYOPHS _ 
| 5:4 | RW | 0 | Read QW Phase 7 Wait State RDRDYQPH7 
2 


| 3:2 | RW | 0 | Read QW Phase 6 Wait State RDRDYOPH6 
| 1:0 | RW | 0 __ | Read QW Phase 5 Wait State RDRDYOPHS 


Offset Address: 65h (DOF2) 
Qw DRDY Timing Control a _ Default Value: 00h 


a 
| 3:2 | RW | 0 | ReadQWPhasel0WaitState = —“‘“C;OO Cf RDRDYQPHIO. | 
[1:0 [RW [0 | Read QW Phase 9 Wait State" RDRDYQPHO 


Offset Address: 66h (DOF2) 
Read Line Burst DRDY Timing Control 1 _Default Value: 00h 


ow an ee 
| 0 | Phase7WaitState CT RDRDYPHT_ WS 
| 0 =| Phase6WaitState | RD RD YPHO_WS 

| 0 | Phase6WaitState 0 RDRDYPHS WS 
| 0 |Phase4WaitState 0 RDRDYPHA WS 
ae aa 
Oe 
i ee 


Phase 3 Wait State RDRDYPH3 WS 
Phase 2 Wait State RDRDYPH2 WS 
Phase 1 Wait State _ | RDRDYPHI_ WS _ 


Offset Address: 67h (DOF2) 
Read Line Burst DRDY Timing Control 2 | | Default Value: 00h 


96: 2 SL SO RUAN (Ca aamNIES 
er ae Phase 10 Wait State RDRDYPH10 WS | 
4} RW fo Phase 9 Wait State RDRDYPH9 WS 


ee ea 
Note Check BIOS Porting Guide for RDRDY register settings. 


Offset Address: 6F-68h (DOF2) | 
APIC CPU Priority Default Value: 00h 


| =o OFH—C“ er] RO CUT lO" Priority of CPU ID#7 LDR7_[7:0 


"6h [ _RO_| 0 | Priority of CPUIDH6 SSS TE 
[ooh [| RO |_0__| Priority of CPUIDHS SSS 0] 
[__6ch__| RO | 0 _| Priority of CPUID#4.—SSSS~—~SSCSCSCS ERG IT. 
[ssh | _RO | _0__| Priority of CPUID#3——SS—SSSSSSSSSS 0 
[ea R00 roy of Pu apg ce) 
on [RO | 0] Priority pt CPU IDA 
[8h | RO | 0 _| Priority of CPUIDH0_ 
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Host AGTL+ I/O Circuit (70—7Fh) 


Offset Address: 70h (DOF2) 
Host Address Pad (2x) Pullup Driving Default Value: 00h 


PReserved 


Offset Address: 71h (DOF2) 
Host Address Pad (2x) Pulldown Driving Default Value: 00h 


2X Address Strobe Pad Pulldown Driving —- (HADSTB1#, HADSTBO0# 


/ 0 | Reserved 


2X Address Pad Pulldown Driving — (HA[31:3], HREQ[4:0 


Offset Address: 72h (DOF2) 
Host Data Pad (4x) Pullup Driving Default Value: 00h 


| Bit | 7 ‘| Attribute | | Default | Po Description ) OT 
a 


| 0 | 4x Data Strobe Pad Pulldup 
eer Reserved 
| 2:0 | RW | 0 __| 4X Data Pad Pullup Driving — (D[63:0], DBI[3: o) 


Offset Address: 73h (DOF2) 
Host Data x) Pulldown Driving Default Value: 00h 


1D 0 SEEN SS SZ” AN IRN CRESS 
| 64 | RW | O__ | 4X Data Strobe Pad Pulldown Driving — (HDSTB[3:0|N#, HADSTBJ3:0]P# 

3 | — | 0 __| Reserved 

| 2:0 | RW _| 0 ___| 4X Data Pad Pulldown Driving — (D[63:0], DBI[3:0]) 


Offset Address: 74h (DOF2) 
Memory Interface Timing Control Default Value: 00h 


HD[63:48], HD[31:16], DBI[3,1]# Output Stagger Delay (1 ————————————— 


: 1: 1 ns dela 
HA[31:17] Output Stagger Delay 
0: No dela 1: 1 ns dela 
HDSTB[3:0|N#, HDSTB[3:0]P# Extra Output Delay 
00: No delay 01: 150 ps 
11: 450 ps 
HADSTBI#, HADSTB0O# Extra Output Delay 
00: No delay 01: 150 ps 
11: 450 ps 
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Offset Address: 75h (DOF2) 
AGTL+ I/O Circuit Default Value: 00h 


AGTL+ 4X Input: Add Delay to Filter Noise (TR3 Control) 
0: Disable 1: Enable 
AGTL+ 2X Input: Add Delay to Filter Noise (TR3 Control) 
0: Disable 1: Enable 


AGTL+ Slew Rate 

0: Disable 1: Enable 
C3 and P4 Driving Control 

0: C3 mode, weak driving 


1: P4 mode, strong driving 

Input Always Pullup (PULLUP) 

0: Disable 1: Enable 
AGTL+ TR Function (always pullup) for STROBE 

0: Disable 1: Enable 
AGTL+ TR Function (always pullup) for DATA 

0: Disable 1: Enable 
AGTL+ Dynamic Compensation 

0: Disable 1: Enable 


Offset Address: 76h (DOF2) 
AGTL+ Compensation Status — Default Value: 00h 


=z [ Attribute | Defauit | Description sd Mnemonic 


RW Auto-Compensation Driving 
1: Enable Auto mode 
Ee Ss Ee ee AGTL+ Compensation Result RPOSDRV/[2:0] 


RW AGTL+ POS Function 
1: Power-down AGTL-+ input when idle 


RW Enable ROMSIP Auto Configure (Powell) 
0: Disable 1: Enable 
Default sets from the VD6 signal during system initialization. For strap ball information, 
check the Strap Ball table for details. 


RW Disable DBI Function 
0: Enable DBI 
DBI double-check 


RW DBI Functional Mode 
0: Minimize data change count (through data comparison with previous data) 


Offset Address: 77h (DOF2) | ? 
AGTL+ Auto » Compensation Offset _ _ Default Value: 00h 


| RGTLOST2X[3:0] _ 


3: 0 RW 4X AGTL+ IO Pad Driving Offset to Compensation Result (Rx7616: 4]) | RGTLOST4X][3:0] 
The actual driving to GTL pad is RROSDRV+RGTLOST2X, or RROSDRV+RGTLOST4X. 
RGTLOST2X/RGTLOST4X can be either positive or negative offset; negative offset is | 
presented in 2’s complement, so the driving offset value ranges from —8 to +7. 
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Offset Address: 78h (DOF2) | 
Output Address Address / A / Address Clock caress Clock Demy Con Control Default Value: AAh 


Output Address Delay for Group 0 
00: Delay = Td -0.4ns 01: Delay = Td -0.2ns 
10: Delay = Td 11: Delay = Td + 0.2ns 


Output Address Clock Delay for Gear 0 
00: Delay = Td —0.4ns 01: Delay = Td —0.2ns 
10: Delay = Td 11: Delay = Td + 0.2ns 


Output Address Delay for Group 1 
00: Delay = Td —0.4ns 01: Delay = Td —0.2ns 
11: Delay = Td + 0.2ns 


Output Address Clock Delay for Gran 1 
00: Delay = Td -0.4ns 01: Delay = Td —0.2ns 
10: Delay = Td 11: Delay = Td + 0.2ns 


Offset Address: 79h (DOF2 
Input Address Strobe Delay Control Default Value: 33h 


2 Se Se |” Sa RES 
| ST CRW | Input’ Address StrobeDelayforGroupO) 
| 4) | URW |__| Input Address Strobe DelayforGroupt 
ipa Address Strobe Delay for Group ; 
00: Delay = Td -0.4ns 01: Delay = Td —0.2ns 

10: Delay = Td 11: Delay = Td + 0.2ns 


Input Address Strobe Delay for Group 1 
00: Delay = Td -0.4ns 01: Delay = Td —0.2ns 
10: Delay = Td 11: Delay = Td + 0.2ns 


Offset Address: 7Ah (DOF2) 
Address CKG Rising / / Falling hme Control — /Detaute\ Value: 0 00h 


CKG Falling-Time Control for Address Group 0 
00: Default timing 


CKG Rising-Time Control for Address Group 0 
00: Default timing 

10: Delay by 200 

CKG Falling-Time Control for Address Group 1 
00: Default timing 


CKG Rising-Time Control for Address Group 1 
00: Default timing : Delay by 100 ps 
10: Delay by 200 ps : Delay by 300 
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Offset Address: 7Bh (DOF2) 
Address CKG Clock Rising / Falling Time Control | Default Value: 00h 


CKG Falling-Time Control for Address Clock Group 0 
00: Default timing 01: Delay by 100 ps 
b 


CKG Rising-Time Control for Address Clock Group 0 
00: Default timing 01: Delay by 100 ps 
b 


CKG Falling-Time Control for Address Clock Group 1 

00: Default timing 01: Delay by 100 ps 
10: Delay by 200 by 3 
CKG Rising-Time Control for Address Clock Group 1 

00: Default timing 01: Delay by 100 ps 
10: Delay by 200 b 


Offset Address: 7Ch (DOF2) 
Host FSB CKG Control Group0 | | Default Value: 00h 


‘CKG Falling-Time Control for Host Interface (S port) 
00: Default timing 01 
10: Delay by 200 

CKG Rising-Time Control for Host Interface (S port) 
00: Default timing 01: 


CKG Falling-Time Control for Host Interface 
00: Default timing 

10: Delay by 200 

CKG Rising-Time Control for Host Interface 
00: Default timing 

10: Delay by 200 


Offset Address: 7Dh (DOF2) | | 
Host FSB CKG Control Group 1 | _ Default Value: 00h 


CKG Falling-Time Control for Host Interface ce (S — 
00: Default timing 01: Delay by 100 ps 
b 


CKG Rising-Time Control for Host Interface (S port) 
00: Default timing 01: 


10: Delay by 200 


CKG Falling-Time Control for Host Interface 

00: Default timing 

10: Delay by 200 

CKG Rising-Time Control for Host Interface 

00: Default timing : Delay by 100 ps 
10: Delay by 200 : Delay by 300 ps 
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Offset Address: 7Eh (DOF2) | 
Host FSB CKG Control Group 2 Default Value: 00h 


CKG Falling-Time Control for Host Interface (S port) 
00: Default timing O01: 


CKG Rising-Time Control for Host Interface (S port) 
00: Default timing O1: 


CKG Falling-Time Control for Host Interface 
00: Default timing 

10: Delay by 200 

CKG Rising-Time Control for Host Interface 
00: Default timing 

10: Delay by 200 


Offset Address: 7Fh (DOF2) 
Host FSB CKG Control Group 3 . Default Value: 00h 


CKG Falling-Time Control for Host Interface (S port) 

00: Default timing 01: 

10: Delay by 200 

CKG Rising-Time Control for Host Interface (S port) 

00: Default timing 01: 

10: Delay by 200 

CKG Falling-Time Control for Host Interface 

00: Default timing 

10: Delay by 200 

CKG Rising-Time Control for Host Interface 

00: Default timing : Delay by 100 ps 
10: Delay by 200 : Delay by 300 


Offset Address: 80h (DOF2) 
Input Delay for Group 0/1 Default Value: 44h 


Control Relative Delay Between Data/Strobe Input for Group 1 


| 3 | hm i _T Reserved 
20 dL RW 100 ~_| Control Relative Delay Between Data/Strobe Input forGroupO_ 


Offset Address: 81h (DOF2) 
Input Delay for Group 2/3 Default Value: 44h 


A 
A a 


Control Relative Delay Between Data/Strobe Input for Group 3 


Control Relative Delay Between Data/Strobe Input for Group 2 
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Device 0 Function 3 (DOF3): DRAM Bus Control 


Header Registers (0-3Fh) | . 


1—0h | RO | =61106h_— | Vendor ID 
3—2h | RO |  3308h | Device ID-— DRAM Control 
5—4h | RO | 0006h_ |[PCICommand 
7- 6h 
| 00 _| Revision ID | 
060000h 
Header Type 


BIST 


| 00 

i 00 =] 

| 00 
13-10h Pp Reserved 
2D —-2Ch RW1 | (00 __| Subsystem Vendor ID | | 
| 00s 
| 00 
| 00s 


0B —9h 


- -2F—2Eh Subsystem ID 


33 — 30h | RO | Reserved 
37-34h © | RO | Capability Pointer 
3F~-38h_ | 


Note: All Function 3, DRAM Controller, registers are implemented in Powell. 


ololo 
coils! Sc) 


DRAM Rank (Row) Ending Address (40—4Fh) 


Offset Address: 47-40h (DOF3) 
DRAM Rank Ending Address , Default Value: 0000 0000 0000 0001h 


Offset Address: 4F-48h (DOF3) 
DRAM Rank Beginning Address | Default Value: 0000 0000 0000 0000h 
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MA Map / Command Rate (50—53h) 


Offset Address: 51-50h (DOF3) | 
DRAM MA Map Type Default Value: 2222h 


el Attribute Default Description 


w | ool sd R: Rank 4/5 MA Map Type (see the following table 
Ce Rank 4/5 1T Command Rate 

0: Disable (2T command 1: 1T command 
| 001 ‘| Rank 6/7 MA Map Type 
h 2 Rank 6/7 1T Command Rate 

0: Disable (2T command 1: 1T command 
| 001 ‘| Rank 0/1 MA Map Type 
a Rank 0/1 1T Command Rate 

0: Disable (2T command 1: 1T command 
| 001 __| Rank 2/3 MA Map Type 


Rank 2/3 1T Command Rate 
0: Disable (2T command 1: 1T command 


RW 


Table 6. Rank MA Map Type Table 


|__Rank MA Map Type [0D 8 
Rsvd 
| Column AddressBits | 9 | 10] at | 


Offset Address: 52h (DOF3) 
Bank Interleave Address Select | Default Value: 11h 


a a hee Reserved OC 


BAO Address Select 


0 Reserved 


—~ Lae Interleave Address Table below. 


Offset Address: 53h (DOF3) 
Bank / Rank Interleave Address Select Default Value: 10h 


Attribute | Default Description 
| 7 {| RW | Oo | BA2 Support (turn on if any 8BK-device exists RB2AEN 


| 64 | RW | 001 | BA2 Address Select RBA2SEL [2:0 
| 3:2 | RW {000 | Rank Interleave Address Bit 1 (RA1) Select RINLVISEL [1:0 
| 1:0 | RW | 00 __ | Rank Interleave Address Bit 0 (RAO) Select RINLVOSEL [1:0 


Table 7. DRAM Bank Address Table 
where x=0, 1,2 
RBA2SEL_ [2:0] (Rx53[6:4 


BAI 

ROAISEL, (20) (2720) al ee) ot | ee 
BAO 

Rade, (20) s9f6) 
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Table 8. Rank Interleave Address Table 


where x=0, 1 ‘ 
Rank Interleave Address Bit 1 
RINLVISEL Teo] essa 
Rank Interleave Address Bit 0 


Notes. 1. Rank Interleave Address Bit 2 is fixed at A6. 
2. BA2, BA1, BAO, INLV1, INLVO should select 5 different address bits for Rx53[7] =1 
3. BAI, BAO, INLV1, INLVO should select 4 different address bits for Rx53[7] =0 


Physical-to-Virtual Rank Mapping (54—57h 


Offset Address: 54h (DOF3) 
Physical-to-Virtual Rank Mappingdh ee 1 Default Value: 81h 


Tee Fe [i 
Enable Physical Rank 0 
590 Ty Disable 1: Enable the rank 


| 000 ——*|:- Virtual Rank Number of Physical Rank 0 


—e— Enable Physical Rank 1 
0: Disable 1: Enable the rank 


[2:0 |_RW__| 001 _| Virtual Rank Number of Physical Rank 1_ 


Offset Address: 55h (DOF3) 
Physical- -to-Virtual Rank Mapping 2 2 | Default Value: 23h 


eT awe Toe Te 
RW | Enable Physical Rank2_ 
0: Disable 1: Enable the rank 


64 | RW _| alo Virtual Rank Number of Physical Rank 2 


RW Enable Physical Rank 3 
0: Disable 1: Enable the rank 


| 20 | RW |] ol | Virtual Rank Number of Physical Rank 3 


Offset Address: 56h (DOF3) 
Physical-to-Virtual Rank Mapping 3 Default Value: C5h 


2 as ae 
Enable Physical Rank 4 
0: Disable 1: Enable the rank 


4 {RW | 190 Virtual Rank Number of Physical Rank 4 


Enable Physical Rank 5 
0: Disable 1: Enable the rank 


LSS a ea HR TE Virtual Rank Number of Physical Rank 5 _ 


Offset Address: 57h (DOF3) 
Physical-to-Virtual Rank Mapping 4 Default Value: 67h 


[ie | Awribute [Defoe [SSCS pS 
7 RW Enable zuyecal Rank 6 
0: Disable 1: Enable the rank 


| 64 | RW | 110 | Virtual Rank Number of Physical Rank 6 


3) Enable Physical Rank 7 
0: Disable 1: Enable the rank 


| 2:00 =| RW |] i | Virtual Rank Number of Physical Rank 7 _ 
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Virtual Rank Interleave Address Select / Enable (58—5Fh 


Offset Address: 58h (DOF3) 
Virtual Rank Interleave Address Select / Enable — Rank 0 Default Value: 00h 


A 
A OA A TL aaa 


Rank #0 Interleave Address Select (RINLVOAS[2:0]) RINLVOAS{[2:0] 
This 3-bits field determines the Rank Interleave Address of Rank #0. If RINLVO0Asn is 1 
(where n = 0, 1, 2), the corresponding Rank Interleave Address bit of Rank 0 is 1, and vice 


Rank #0 Interleave Address Enable (RINLVOAEN[2:0]) 
0: Mask 1: Enable 

This 3-bits field determines if the Rank Interleave Address of Rank #0 to be masked (used) 
or not. If RINLVOAENnh is 0 (where n = 0, 1, 2), the corresponding Rank Interleave Address 
bit will be masked (ignored), and vice versa. 


RINLVOAEN[2:0] 


Offset Address: 59h (DOF3) 
Virtual Rank Interleave Address Select / Enable — Rank 1 Default Value: 00h 


2 |” SAAS SIENNA! 


RW Rank #1 Interleave Address Select RINLVIAS[2:0] 
See the description on Rank 0 (Rx58). 


Reserved —— 


Rank #1 Interleave Address Enable RINLVIAEN[2:0] 
| See the description on Rank 0 (Rx58). 


Offset Address: 5Ah (DOF3) 
Virtual Rank Interleave Address Select / Enable - Rank 2 Default Value: 00h 


8 ee 
| =— [| 0 [Reserved © Reserved eee 
RW Rank #2 Interleave Address Select RCE 0] 
See the description on Rank 0 (Rx58). 


| 0 | Reserved eee 
= es Bes eee eee Re Interleave Address Enable “aINTTAENEAT — 0] 
See the description on Rank 0 (Rx58). 


Offset Address: 5Bh (DOF3) 
Virtual Rank Interleave Address Select / Enable — Rank 3 Default Value: 00h 


_  _— 
= | 0 Reserved 
RW Rank #3 Interleave Address Select RIN NG 0] 
See the description on Rank 0 (Rx58). 


| 0) «| Reserved eee 
nae es a Interleave Address Enable EEE 0] 
| See the description on Rank 0 (Rx58). | 


Offset Address: 5Ch (DOF3) 
Virtual Rank Interleave Address Select / Enable — Rank 4 Default Value: 00h 


a 


Rank #4 Interleave Address Select RINLV4AS[2:0] 
See the description on Rank 0 (Rx58). 
a 


Rank #4 Interleave Address Enable RINLV4AEN[2:0] 
| See the eeup ption on Rank 0 (Rx58). eae 


rE. 
Hel 
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Offset Address: SDh (DOF3) 
Virtual Rank Interleave Address Select / Enable — Rank 5 | Default Value: 00h 


Rank #5 Interleave Address Select IRLVERSE 0] 
See the description on Rank 0 (Rx58). 


Reserved 


Rank #5 Interleave Address Enable RINLVSAEN[2: 0] 
See the description on Rank 0 (RxS58). 


Offset Address: 5Eh (DOF3) 
Virtual Rank Interleave Address Select / Enable — Rank 6 Default Value: 00h 


Po sd Reserved eee Reserved 


RW Rank #6 Interleave Address Select LNCS 0] 
See the description on Rank 0 (Rx58). 
| o— | 0 [Reserved ——— PReserved 


RW Rank #6 Interleave Address Enable NLVELENGAT 0} 
| See the description on Rank 0 (Rx58). 


Offset Address: 5Fh (DOF3) | 
Virtual Rank Inter! interleave Address Select / Enable — Rank a _ Default Value: 00h 


PF o— | 0 [Reserved Reserved 
RW Rank #7 Interleave Address Select ROT 0} 
See the description on Rank 0 (Rx58). 


| 0) 6 Reserved 


ay ee aes Kea #7 Interleave Address Enable RINLV7AEN]2: REN 


Following is an example, which shows a possible register settings for a system with 2 double-sided DIMM installed. 


(i.0. Rx53[3:2] (RINLVISEL_[1:0]) =2 and Rx53[1:0] (RINLVOSEL [1:0])=2 selects A6, Al8, A19 as the Rank 
Interleave Address for the system. 


(2) If the settings on the Rank Interleave Address Selection of Rank 0, 1, 2,3 (Rx58-5B[6:4]) are 
Rx58[6:4] (RINLVOAS) = 001b 
Rx59[6:4] (RINLV1AS) = 000b 
Rx5A[6:4] (RINLV2AS) = 010b 
Rx5B[6:4] (RINLV3AS) = 011b 


And if the Rank Interleave Address Enable of Rank 0, 1, 2,3 (Rx58-5B[2:0]) are 
Rx58[2:0] (RINLVOAEN) = 011b 
Rx59[2:0] (RINLV1IAEN) = 011b 
Rx5A[2:0] (RINLV2AEN) = 011b 
Rx5B[2:0] (RINLV3AEN) = 011b 


With the above register settings, Rank Interleave Address 2, A6, is ignored for the system, and ae four ranks of the system are 
decided by A18 and A19 as shown in the following table. 


Al8 Al9 Selected Rank 
Rank#1 


Rank#2 


a ae ee ae 

pO | | Rank#o 
Se ee 
Ranks 
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DIMM#0 DIMM#1 


Channel A 


PT880 Pro 


Channel B 


DIMM#2 DIMM#3 


Figure 4. DIMM / Channel Mapping Diagram 


DRAM Timing (60—64h) 


Offset Address: 60h (DOF3) 
DRAM Pipeline Turn-Around Setting — 


es “Attribute” Description 


| Ows Back-to- -Back Write to Different DDR Rank 

0: Disable 1: Enable 

Fast Read-to-Read Turn Around 

0: Disable 1: Enable (DQS post-amble overlap 
Fast Read-to-Write Turn Around 

0: Disable 1: Enable 

Fast Write-to-Read Turn Around 

0: Disable 1: Enable 


Default Value: 00h 


Reserved 


Ows DRAM Channel Switching Between Read Cycles 
0: Disable 1: Enable 
This function is valid in 64-Bit mode. 3 

Ows DRAM Channel Switching Between Write Cycles 
0: Disable 1: Enable 


| _This function 1 Is valid in 64- bitmode. 


Offset Address: 61h (DOF3) 
eccial Timing | = ioe eee 


Refresh-to-Active or Refersh-to-Refresh (tRFC) 
00: 8T Oth: 9T 
Onh: (8+n)T 
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Offset Address: 62h (DOF3) 
DRAM Timing for All Ranks Default Value: 21h 


Onh: (5+n)T 


7:4 0010b Active-to-Precharge ( tRAS ) 
1110: 19T 1111: 20T 


0000: ST 0001: 6T 
— 3 RW fo Enable DDR2 8-Bank Device Timing Constraint ((RRD and tRP). 


1.5 
001 2 
010 2.5 
011 3 
reserved 


Wr —& W bo 


Offset Address: 63h (DOF3) 
DRAM Timer for All Ranks Default Value: 00h 


| Active-to-Active Period(tRRD) 
00: 2T 
10: 4T 


a a 


Read-to-Precharge Delay ( tRTP ) 
0: 2T 1: 3T 


Reserved 


Write to Read Command Delay (tWTR) 


DDR DDR2 
0 1T 2T 
1 2T 3T 


| Reserved _ 


Offset Address: 64h (DOF3) 
DRAM /imer 40F All Ranks Bed Value: 04h 


00: 27 01: 3T 
11: 5T 


CKE Minimum Pulse Width 

0: 2T 1: 3T 

This function is valid when RDYNCKE=1 (Fun4 RxA1[6 
Precharge Period (tPR ) 

00: 2T 


Exit Precharge/Active Power Down to Any Command Delay 
0: 1T 1: 2T 
This function is valid when RDYNCKE=!1 (Fun 4 RxA1[6]) 


Revision 1.0, September 27, 2005 -64- Register Descriptions 


W ” Technologies, Inc. 
& we connect 


PT880 Pro Data Sheet 


DRAM Queue / Arbitration (65—67h) 


Offset Address: 65h (DOF3) 
DRAM Arbitration Timer 


a nero [et] 


‘AGP Timer (unit of 4 DCLKS) 


DRAMC time slot allocated for AGP device. 


Host Timer (unit of 4 DCLKS) 
DRAMC time slot allocated for Host. 


Default Value: 00h 


Description. 


Offset Address: 66h (DOF3) 
DRAM Queue / Arbitration 


DRAMC Queue Size Greater Than 2 
0: No 
DRAMC Queue Size Not een To4 


Default Value: 00h 


1: Yes 


To setup DRAMC queue size of 2, set Rx66[7:6] to 2’b00; sets Rx66[7:6] to 2’b11 for queue 


size of 3; sets Rx[7:6] to 2’b10 for queue size of 4. 


Arbitration Parking Policy 
00: Park at the last bus owner 
10: Park at AGP 


01: Park at CPU 
11: Reserved 


3:0 RW 0000 Priority Promotion Timer (in unit of 4 DCLKs) : 
A DRAM request is promoted to become a high priority request when it is pending over 


Offset Address: 67h (DOF3) 
DIMM Command / Address Selection 


aT see [peta 


| DIMM 3 Command / Address Selection 
00: SCMD/MA Bus A; 
10: Reserved 


Pa a ee <a ee DIMM 2 Command / Address Selection 
| 3:22 | RW | 0 | DIMM 1 Command / Address Selection 


Default Value: 00h 


Description 


01: SCMD/MA Bus B 
11: Reserved 


10). RW OD DIMM 0 Command / Address Selection — 


DRAM Control (68—69h) 


Offset Address: 68h (DOF3) 
DDR Page Control 


Default Value: 00h 


| Page Register Life Timer (in unit of 16 DCLKs) _ 


When timer expi i e will be closed. 
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Offset Address: 69h (DOF3) ? 
DDR Page Control 4 Default Value: 00h 


a Attribute Description 


Bank Interleave 

00: No interleave 01: 2-bank 

10: 4-bank 11: 8 bank 

Enable Bank Address Scramble 

When set to 1, BAOQ=A13%A15*A17*A19, BA1=A12%A 14%A 16%A18%A20 


Auto-Precharge for TLB Read and CPU Write-Back 
0: Disable 1: Enable 
Reserved 

Keep Page Active When Cross Bank 

0: Disable 1: Enable 
Multiple Page Mode 

0: Disable | 1: Enable 


Refresh Control (6A—6Bh) 


Offset Address: 6Ah (DOF3) | 
Refresh | Counter Default Value: 00h 


"Description 


| Refresh Counter (in unit of 16 DRAM CLKs) | 
| When set to 00, DRAM refresh i is disabled _ 


Offset Address: 6Bh (DOF3) | 
DRAM Miscellaneous Control 7 | Default Value: 10h 


| DOS Input DLL Adjustment — 
0: Disable 1: Enable 


DQS Output DLL Adjustment. 

0: Disable 1: Enable 
Burst Refresh 

0: Disable 1: Enable 
DLL Manual Reset 

0: Disable 1: Enable 
Enable Memory Size Detection, MA 32/16 33/17 Swap: 

0: Disable 1: Enable 
SDRAM Operation Mode Select 

000: Normal SDRAM Mode 

001: NOP.Command Enable 

010: All-Banks-Precharge Command Enable. 

011: MRS to SCMD 

100: CBR, CAS-before-RAS refresh, Cycle Enable 

101: Reserved 

11x: Reserved 
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DDR SDRAM Control (6C—6Fh) 
Offset Address: 6Ch (DOF3) 


DRAM Type Default Value: 00h 
DDR2 DRAM Support 
0: Disable DDR2 1: Enable DDR2 
Memory Type Detected (through ball: MEMDET) 
0: DDR 1: DDR2 


128-Bit DRAM Mode 
0: Disable 128-bit DRAM mode 
Disable DQM balls 

SDRAM Effective Burst Length 
For 128-bit mode ranks, SDRAM MRS 

0: Not support 1: BL4 
For 64-bit mode ranks, SDRAM MRS 


1: Support 128-bit DRAM mode 


0: BL4 


Registered DIMM 
0: Disable (i.e. supports unbuffered DIMM 


1: Enable 


Offset Address: 6Dh (DOF3) 
DQ Channel Select _ _ Default Value: COh 


0: Channel A 
DQ Channel Select for DIMM#2 
0: Channel A 1: Channel B 


Sa oe Ia DQ Channel Select for DIMM#1 
0: Channel A 1: Channel B 
Ce DQ Channel Select for DIMM#0 

0: Channel A 1: Channel B 


p32 f  — | 00 [Reeved ™C~C“CSS—“‘<‘;73ETSTSTTTTTTTTTT 
| =1 6.6 6 RW. COs Enable MA Bus C Inversion (except MAC10 
| oO | RW | oO | Enable MA Bus B Inversion (except MAB10 ——e 


Note: If ODT is not supported, the registers can be programmed, i.e. the function of MD/CS mapping can work. 


1: Channel B 


Offset Address: 6Fh (DOF3) 
Miscellaneous Control Default Ve Value: 40 40h 


— RW | Non-ONBD Protection for GART Table I Fetching 
0: Disable 1: Enable 


DRAM-Side-Input-Pointer Non-Return-Zero Mode 
0: Disable _ 1: Enable 

Enable to avoid overwrite data 
Disallow the 2" Cycle of a 2T Command Overlapped with Command of Different Type on a Different 
MA/SCMD Bus 

0: Allow 


1: Not allow 


Read-Modify-Write (RMW) Option 
When enabled, RMW is processed in relaxed mode. 


rn a When enabled, the two SCMD buses are exclusive, do not have commands in the same cycle. 

Pop Ree 
GART Table Access Option 

naka When enabled, GART Table accessing is in relaxed siode. 
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DRAM Signal Timing Control (70—7Fh) 


Offset Address: 73 — 70h (DOF3) 
MD /DQS euput Delay Control Default Value: 00000000h 


[—ormet Address | Atwibate [Det [SSS ergo 
Sn SO = 71 

ph CRW Channel BDQSOutputDelay 
| RW {| 0 | ChannelAMDOutputDelay 

____70h [Rw fo 

Note: these delay registers are in unsigned binary format. 


Channel A Bos Output Dela 


Offset Address: 74h (DOF3) : 
DQS Output Clock Phase Control Default Value: 00h 


a a LA | RCE 
ek ae he] Initial Phase of Internal Clocks for DQS Output on Channel B 

Each steps increase a phase of 1/8 T 
Os. Reserved 


2:0 RW 0 Initial Phase of Internal Clocks for DQS Output on Channel A 
eT —t—sCCCCi Eachstepsincreaseaphaseofl/8To2 


Offset Address: 75h (DOF3) 7 | | 
DQ Output Clock Phase Control — Default Value: 00h 


Initial Phase of Internal Clocks for Reserved cual Gass erg Osa hg Output on Channel B 
ae ne a ee increase a phase of 1/8 T 


| =O) Reserved eee 


Initial Phase of Internal Clocks for DQ Output on Channel A | 
Each steps increase a phase of 1/8 T 


Offset Address: 76h (DOF3) | 
Write Data Phase Control Default Value: 00h 


[ia ae (ae <a 1 More Pipeline Stage on Write Data Path ‘RDWPIPE iss 


0 Reserved 


3 DQ/DQS Output Clocks Bypass Delay Component Po 

ROSY OM ne 

-— 2 | Besenies Write Phase Signals to Make Room for the Long Bus Delay RDWADV'{[1:0] 

00: Normal mode 01: Advance 1 cycle 

10: Advance 2 cycle 11: Forbidden 

The 2 bits must be used with Bit [1:0] (RDWPH[1:0]). 

Write MD/DQS/CAS Output Timing Range Control 

Each increased step delays the output range by 1/4 T. 


Offset Address: 77h (DOF3) 
DQS Input Delay Calibration Default Value: 00h 


0:Auto 1: Manual 


eo reserve 


DDR DQS Input Delay 

This is the base delay value of DQS input signal in unsigned binary format. 

The reading value depends on Rx77[7]. If Rx77[7] = 0 (auto mode), DLL calibration result is returned when 
| read. | 
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Offset Address: 78h (DOF3) 
Channel A DQS Input Capture Range Control Default Value: 80h 


A 
a Manual DQS Input C: Capture Range Range Setting for Chann Setting for Channel A 
0: Auto 1: Manual 


oe } RW fo Enable DQS Input Capture Range Detection for Channel A 
Bit [3:1] 1/8T delay 


DQS Input Capture Range for Channel A 
0} 0.35ns fine tune dela 


Bit [5:4] 


00: 1T prior to 1* DQS rising edge 01: at 1* DQS rising edge 
10: 1T after 11: Reserved 


Offset Address: 79h (DOF3) 
Channel B B DQ 5 Input ¢ Capture -apture Range Col Control Default Value: 80h 


Manual DQS Input Capture Range Setting for Channel B 
0: Auto 1: Manual 


| 6 | RW [0 | Enable DQS Input Capture Range Detection for Channel B 
5:0 RW 00 | QS Input Capture Range for Channel B_ 


Offset Address: 7Ah (DOF3) 
DQS Input Capture Range Control _ | Default Value: 00h 


el ‘Attribute Default Description 


] Select DQS. Input Ball as s Input Capture Range Detection Signal 
1: DQSB4 
DOS Input Capture Range Offset Value for Channel B 


1/8T per step, 2’s complement 
Select DQS Input Ball as Input Capture Range Detection Signal 
0: DOSA0 1: DQSA4 


DQS Input Capture Range Offset Value for Channel A 
| 1/8T perstep,2’scomplement ee ee ee ee eee 


Offset Address: 7Bh (DOF3) : 
Read Data Phase Controt Default Value: 0( 00h 


a eae ae a Reserved _ ee 
10: 2T 


MD Input Data Push Timing Control 
11:2.5T 


00: Start moving data into internal buffer 1T after the 1* DRAM strobe 
01: 1.5T 
a a ee 
| oO 6©[ RW [| o | Extend DQS Input Capture Range 1/2T Earlier 


Read-Only Control (7C-7Fh) 


Offset Address: 7Ch (DOF3) 
Channel A DQS Input Delay Offset Control Default Value: 00h 


| 7 | URW Reserved 


a a ee Channel A DQS Input Delay Offset (In two’s complement) 


| This is the offset values (in 2’s complement format) from the base delay value (Rx77[5:0]) for Channel A DIMM. 
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Offset Address: 7Eh (DOF3) 


Channel B DQS Input Delay Offset Control ) 


ie Ce eee 
- RW Channel B DQS Input Delay Offset (In two’s-complement). 
This is the offset values (in 2’s complement format) from the base delay value (Rx77[5:0]) for Channel B 
DIMM. 


Shadow RAM Control (80—83h) 


Offset Address: 80h (DOF3) ae | 
Page-C ROM Shadow Control Default Value: 00h 


CC000-CFFFFh Memory Space Access Control 


RW 
a 00: Read / Write Disable , 01: Write Enable 
10: Read Enable 11: Read / Write Enable 
| 00 
| 00 
| 00 


Default Value: 00h 


Bit 


C8000-CBFFFh Memory Space Access Control 


C4000-C7FFFh Memory Space Access Control 
C0000-C3FFFh Memory Space Access Control 


Offset Address: 81h (DOF3) 


Page-D ROM Shadow Control Default Value: 00h 


Description 


00: Read / Write Disable 01: Write Enable 
10: Read Enable 11: Read / Write Enable 


D8000-DBFFFh Memory Space Access Control , 


D4000-D7FFFh Memory Space Access Control 


Offset Address: 82h (DOF3) | 
Page-E ROM Shadow Control Default Value: 00h 


Description 


01: Write Enable 
11: Read / Write Enable 


E0000-E3FFFh Memory Space Access Control 
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Offset Address: 83h (DOF3) | 
Page-F ROM, Memory Hole and SMI Decoding Default Value: 00h 


F0000-FFFFFh Memory Space Access Control 

00: Read / Write Disable 01: Write Enable 

10: Read Enable 11: Read / Write Enable 

Memory Hole 

00: None 01: 512K — 640K 

10: 1SM— 16M (1M 11: 14M — 16M (2M 

Disable Data Access on SMRAM (Page A, B) in SM Mode RABKDOFF 
0: In SM mode, page A,B CPU Data R/W cycles are forwarded to the memory controller. 

1: In SM mode, page A,B CPU Data R/W cycles are forwarded to the PCI bus 


This bit is effective when Rx83[0] is set to 0. 
2. SMRAM page A,B Code R/W cycles are always forwarded to the memory controller in 
SM mode. 
Enable Page A, B DRAM Access In Normal Mode RRWABK 
0: Page A, B CPU R/W cycles could be forwarded to memory controller or PCI bus depends 
on the setting of RABKDOFF (bit 1), the CPU operating mode (Normal or SM mode) as 
well as the type (Code or Data) of the CPU cycle. 
1: Page A, B CPU R/W cycles (Code and Data) are always (in either Normal or SM mode) 
forwarded to the memory controller. 


Check the following table for details. 


Table 10. CPU-to-SMRAM Cycle Flow 


Target of Target of 
RABKDOFF RRWABK 
(Rx83[1]) (Rx83{0]) CPU MODE CODE Access Cycle DATA Access Cycle 


rt 


po SMM RAM RAM 
po SMM RAM PCI 
pt Normal / SMM DRAM 


DRAM Above 4G Support (84-8D) 


Offset Address: 84h (DOF3) 
Low Top Address — Low Default Value: 00h 


Leite “Attribute ‘Default Description 


| o67:4-—Cd|: CURW.COYT~SCi000~—sS”|: Low Top Address = A[23:20] 
P30 | — [0000 | Reserved _ 


Offset Address: 85h (DOF3) 
Low Top Address — High Default Value: FFh 


[wit] Avwribute [ Defoe [Sern 
Low Top Address — A[31:24) 
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Offset Address: 86h (DOF3) 
SMM and APIC Decoding Default Value: O1h 


A | Tana aan 


i APIC Lowest Interrupt Arbitration  ! 
0: Disable | 1: Enable | 
IO APIC Decoding 
0: Cycles accessing FECx_xxxxh are passed to PCI1 
1: Cycles accessing FEC7_FFFFh —FECO 0000h are passed to PCI]; cycles accessing 


FECF FFFFh —FEC8 0000h access cycles are passed to PCI2. 

MSI Support (Processor Message Enable) 

0: Cycles accessing FEEx_xxxxh from masters are passed to PCI1 (PCIC will not claim) 
1: Cycles accessing FEEx_xxxxh from masters are passed to the Host side for snooping 
Top 1MB SM Memory Enable 
0: Disable 1: Enable 
TSMMAJ[31:20] = {LOWTOPA[31:24],4’h0} — {FBSZ[2:0],1’b0}; 
OSLOWTOPA[31:20] = TSMMA[31:20] - RTSMMEN 


RTSMMEN 


RCSMMEN 


Compatible SMM Enable 


0: Disable 1: Enable 


Offset Address: 89-88h (DOF3) 
Mise. DRAM Address Setting — | Default Value: 0000h 


“Isa a Sa Reserved _ 
lOO Se RW 2 0 The Address Next to the Last Valid DRAM Address _ 


Offset Address: 8Ch (DOF3 
_DQS. nee Control _ Default Value: 00h 


1 SM nT Reserved 
RW Te MD/DQS Earlier Output Enable eiir— 


MDOE 1/2T earlier 
DQSOE 1/2T earlier if Bit 0 (RDSOLNGPRE)=0 


DQS Earlier Output Enable | RDSOLNGPRE 
— | |_———_st DQSOE 1/4T earlier if Bit 1 (RDSOLNGPRE2)=1 _ ee ee | (ee, 


DRAM Clocking Control (90-9F 


Offset Address: 90h (DOF3 
DRAM Clock Operation Mode and Frequency | Default Value: 00h 


ai Switch to Non-Feedback Mode | RNODCLKIN 
| ° fo Feedback mode 1: Non-feedback mode (feed-forward mode). | 
There is no need to feed DCLKO back through MCLKIN port. 


aehastnes Reserved fe ce el 
eld ce Lo 


000: 100MHz 001: 133MHz 
010: 166MHz 011: 200MHz 
100: 266MHz 101: Reserved 
110/111: Reserved 
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Offset Address: 91h (DOF3) 
DCLK dae Phase Control sé fault Value: 00h 


DCLKOB Phase Select for Rx90[7] (RNODCLKIN) =1 Mode 
Each step increases 1/8T 


fo fserea 


DCLKOA Phase Select 
Each step increases 1/8T 


Offset Address: 92h (DOF3) 
CS/CKE Clock Phase Control — —s—s—Ssé tlt Value: 00h 


Channel B Sampling Ee Phase Select for CS/CKE 


Each step increases a phase of 1/8 T 

Reserved 

Channel A Sampling Clock Phase Select for CS/CKE 
| Each step increases a phase of 1/8 T 


Offset Address: 93h (DOF3) 
SCMD/MA Clock Phase Control Default Value: 00h 


Description 


foo) fT Reserved | a a 
Channel B Sampling Clock Phase Select for SCMD/MA | 
Each step increases a phase of 1/8 T 
Po Oe =F Reserved 
Channel A Sampling Clock Phase Select for SCMD/MA 
| Each step increases a phase of 1/8 T _ 
Offset Address: 94h (DOF3) 
DCLKO Feedback Mode Output Control | _ Default Value: 01 O1h 


| Reserved | 


DCLKO Feedback Mode Output Control 

For Rx90[6] (RNODCLKIN) = 0 mode, if DCLKOA is fed back to DCLKIA, each increased step delays 

DCLKOB; if DCLKOB is fed back to DCLKIA, each increased step makes DCLKOA earlier (1/8T 

Reserved 

DCLKO Feedback Mode Output Control 

For Rx90[6] (RNODCLKIN) = 0 mode, if DCLKOA is fed back to DCLKIA, each increased step makes 
DCLKOB earlier; if DCLKOB is fed back to DCLKIA, each increased step delays DCLKOA (1/8T per step). 


DDR2 — I/O Pad Control (D0—D3h 


Offset Address: D0h (DOF3) 
DQ/ DQS Terminatic Termination mn Strength ManualControl  ——‘(CsSCSCSCSC#éD etl Value: OO Manual Control Default Value: 00h 


| 0___| DQ/DQS Pull-up Termination Strength Manual Setting 
ar RW DQ/DQS Pull-down Termination Stren sth Manual Setting 


Offset Address: Dih (DOF3) 
DQ f DQS- Termination Strength Status — Default Value: 00h 


| 74 | RO | of DQ/DOS Pull-up Termination Stren eth Auto-comp Value _ 
| 30 | RO | oO | DQ/DQS Pull-down Termination Strength Auto-comp Value ___ 
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Offset Address: D2h (DOF3) 
DQ Driving Strength Status Default Value: 00h 


ae ee ee ne ee 
| 74 {| RO |  O | DQ Pull-up Driving Strength Auto-comp Value 
| 3:00 | RO | 0 | DQ Pull-down Driving Strength Auto-comp Value 


Offset Address: D3h (DOF3) 7 
Compensation Control Default Value: 00h 


oe RA A RNR 


DDR Compensation Auto Mode 

1: Disable Auto Mode 0: Enable Auto Mode 
If DDR Compensation and DDR Auto Compensation are both enabled, the ODT settings for all DRAM pads are 
from auto-comp circuit (RxD1); otherwise, if Auto Compensation is disabled, the ODT settings are from manual 


DDR Compensation 
1: Enable 0: Disable 


Disable DDR Compensation provides a power saving mode, however, the values of RxD1 and RxD2 should be 
ignored. 


Note: The DQ driving bits of RxD2 is the result of the auto-comp circuit; however, there is no “auto-mode” fi for the DQ/DOB driving control since it depends on 
the actual number of ranks in the DRAM data channel 


DDR2 — ODT Control (D4—D7h) 


Offset Address: D4h (DOF3) | | 
ODT Pullup I Pulldown Control _ _ Default Value: 00h 


NB Pad ODT 
1: Enable ODT when reading data 
0: Disable ODT unless RxD4[3:0] is not eq 


p64 P= Reserved 
p38 | RW ODT PullupEmable 
P20 Reserved 
Po RW 0 opr Pulldown Enable 
a ee | Re 


Offset Address: DS5h (DOF3) 
ODT [ Driving 2 and Range Select _ Default Value: 00h 


7 Channel-A ADO ODT Driving Select 
a 0: Weak driving, for DDR or DDR2 without series resistance on MB 
1: Strong driving for DDR2 with series resistance on MB 
| 86 ~~ ~6h| CMmRRWiTsiSs|s Channel-B DQ ODT Driving belect 
Channel-B DQS ODT Driving Select 
Channel-A DQ ODT Range Select 


1: 75 ohm 0: 150 ohm 


zeae Sal 
aaa! 
Channel-B DQ ODT Range Select 
1: 75 ohm 0: 150 ohm 


Channel-A DQS ODT Range Select 
1: 75 ohm 0: 150 ohm 
Channel-B DQS ODT Range Select 


1: 75 ohm 0: 150 ohm 


ae 
\ coeaslaomeatanad 
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Offset Address: D6h (DOF3) 
ODT Driving and Range Select Default Value: 00h 


Description — 


Offset Address: D8h (DOF3) 
ODT Lookup Table for Channel A Default Value: 00h 


7:6 RW Rank 3 ODT Signal Selection 
00:0DTA0 01: ODTA1 
10:ODTA2 11: ODTA3 


| 5:4 | RW [| 0 ___| Rank2 ODT Signal Selection 
| 3:2 | RW [| 0 ___| Rank 1 ODT Signal Selection 
| 1:0 | RW | 0 ___| Rank 0 ODT Signal Selection 


Offset Address: D9h (DOF3) 
ODT Lookup Table for Channel B Default Value: 00h 


01: ODTB1 
10:0DTB2 11: ODTB3 


Offset Address: Dah (DOF3) 
SDRAM ODT Control Default Value: 00h 


[aie [aerivtetnt 
RW 


DDR2 SDRAM ODT Control RODTEN 

0: Disable 1: Enable 

2T Write Command when Rx50 (RCMDIT) =1 RODTCMD2T 
0: Disable 1: Enable 


Add MD Bus Turn Around Wait State for DDR2 ODT RODTTAR 
0: Disable 1: Enable 


Reserved 


Channel B Differential DQS Input 
0: Disable 1: Enable 
Channel A Differential DQS Input 
0: Disable 1: Enable 


Offset Address: DCh (DOF3) 
Channel A DQ/DQS CKG Output Delay Control Default Value: 00h 


DQ/DQS Delay Control for Group A3 | 
00: Default 01: Delays100ps 


10: Delays 200ps 11: Delays 300ps 


DQ/DQS Delay Control for Group A2 
DQ/DQS Delay Control for Group Al 
DQ/DQS Delay Control for Group A0 
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Offset Address: DDh (DOF3) | | 
Channel A DQ/DQS CKG Output Delay Control | Default Value: 00h 


i: 6 


RW 7 i DQ/DQS Delay Control for Group A7 
| 00: Default 01: Delays100ps 
10: Delays 200ps 11: Delays 300ps 
| 00 
a al 
is 200s 7 


DQ/DQS Delay Control for Group A6 
DQ/DQS Delay Control for Group A5_. | 
DQ/DQS Delay Control for Group A4 


Offset Address: Deh (DOF3) 
Channel B DQ/DQS CKG Output Delay Control Default Value: 00h 


DQ/DQS Delay Control for Group B3 


iat 00: Default 01: Delays100ps 

10: Delays 200ps 11: Delays 300 | 
Na OO 

L007 

| 00 


DQ/DQS Delay Control for Group B2 


DQ/DQS Delay Control for Group B1 
DQ/DQS Delay Control for Group BO 


Offset Address: DFh (DOF3) | 
Channel B DQ/DQS CKG Output Delay Control Default Value: 00h 


a 
7:6 RW 


DQ/DQS Delay Control for Group B7 
00: Default 01: Delays100ps 
10: Delays 200ps 11: Delays 300 
| 5:4 | RW {00 _ | DQ/MDQS Delay Control for Group B6 

| 3:2 | CRW 00 =| DQMQS Delay ControlforGroupBS ee ——“Csi‘“C;CsS™Ss~sSSSCS 
| 10 | RW 00s DQDQS Delay ControlforGroupB4_ 


DRAM Driving Control (EO—EFh) 


Table 11. Physical Ball to Driving Group Mapping Table 


DCLK[A, B] CKE[A, B] CS[A, B] MATA, B] DQJA, B] DQS[A, B] _| MPD/DQM{[A, B] 
DCLK[A, B] CS[A, B] CS[A, B MA[A, B DOQJA, B] DQS[A, B] DQJA, B] 


Offset Address: EOQh (DOF3) 
DRAM Driving — Group DQSA Default Value: 00h 


| 74 | RW | 0 ‘| DQSA~PMOS Driving 
| 3:0 | SRW |_| DQSA—NMOS Driving 


Offset Address: E1h (DOF3) 
DRAM Driving — Group DQSB Default Value: 00h 


| 7:4 | RW | 0 | DQSB-~PMOS Driving 


Offset Address: E2h (DOF3) | | 
DRAM Driving — Group DQA (MD, MPD, DQS, DQM) Default Value: 00h 


[wie [Auribate | Det | Serio 
| 74 [| RW [| 0 | DQA~PMOS Driving | 
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Offset Address: E3h (DOF3) 
DRAM Driving — Group DQB (MD, MPD, DQS, Gil Talcoaed Jd az dias 2p Default Value: 00h 


1 eT 
3:0 | RW] | DQB-NMOS Driving 


Offset Address: E4h (DOF3) 
DRAM Driving — Group CSA (CS, DQM, MPD) Default Value: 00h 


Ae C= 
|__3:0 | RW | CSA—NMOS Driving 


Offset Address: ESh (DOF3) | 
DRAM Driving — Group CSB (CS, DQM, MPD) Default Value: 00h 


0 a 


Offset Address: E6h (DOF3) 
DRAM Driving — Group DCLKA — Default \ Value: 0 00h 


ene Tp [nie 


4 | _RW__}__0_| DELIA ~ PMOS Driving 


Offset Address: E7h (DOF3) 
DRAM Driving — Group DCLKB _ Default Value: 00h 


| 74 | RW [0 | DCLKB~ PMOS Driving. 
3:0 | RW | DCLKB — NMOS Driving 


Offset Address: E8h (DOF3) 
DRAM Driving = Group Niece _ Default Value: 00h 


[0 | MAA~PMOS Driving ) 
ae _{| 0 __ | MAA~NMOS Driving 


Offset Address: E9h (DOF3) 
DRAM Driving —- Group MAB Default Value: 00h 


| 74 | URW] | MAB~PMOSDriving 
| 30 | RW TT MAB-NMOS Driving 
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Offset Address: Ech (DOF3) 
Channel-A DQS / DQ CKG Duty Cycle Control Default Value: 00h 


DQS CKG Falling Edge Control 

00: Default : Falling edge delays 100 ps 

10: Falling ed : Falling edge delays 300 

DQS CKG Rising Edge Control 

00: Default : Rising edge delays 100 ps 

10: Rising ed | : Rising edge delays 300 ps _ 

DQ CKG Falling Edge Control 

00: Default : Falling edge delays 100 ps 
: Falling edge delays 300 

DQ CKG Rising Edge Control 

00: Default : Rising edge delays 100 ps 

10: Rising : Rising edge delays 300 


Offset Address: Edh (DOF3) . 
Channel-B DQS / DQ CKG Duty Cycle Control Default Value: 00h 


| Das CKG Falling Edge Control 

00: Default _O1: Falling edge delays 100 ps 
10: Falling ed : Falling edge delays 300 
DQS CKG Rising Edge Control 

00: Default : Rising edge delays 100 ps 
10: Rising : Rising edge delays 300 
DQ CKG Falling Edge Control | 
00: Default . : Falling edge delays 100 ps 
10: Falling ed : Falling edge delays 300 
DQ CKG Rising Edge Control 

00: Default 01: Rising edge delays 100 ps 
10: Rising ed : Rising edge delays 300 


Offset Address: Eeh (DOF3) 
DCLK Output Duty Control _ Default Value: 00h 


| Duty Control for DCLKA 

00: Default 

10: Falling ed 

Duty Control for DCLKA 

00: Default : Rising edge delays 100 ps 
10: Rising : Rising edge delays 300 
Duty Control for DCLKB 

00: Default 

10: Falling ed 

Duty Control for DCLKB 

00: Default : Rising edge delays 100 ps 
10: Rising ed : Rising edge delays 300 ps 


Offset Address: EFh (DOF3) | 
DQS CKG Input baat Control Default Value: 00h 


Te Pe [pg 
SS OO a" ANNE EEE 


VT" |" ls a oe 


p32 | 0 sere 


Duty Control for DQOSB 
sae -150 ps 
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Device 0 Function 4 (DOF4): Power Management Control 


Header Registers 


Vendor ID 
Device ID — Power Management Control 


CI Command 


Reserved 


Power Management Control (AQ—EFh 


Offset Address: AOh (DOF4) 
Power Management Mode Default Value: 00h 


0: Disable 1: Enable 
Power Management during HALT /SHUTDOWN 
0: Disable 1: Enable 


Power Management during STPCLK 
0: Disable 1: Enable 


Power Management during SUSSTAT 
0: Disable 1: Enable 
Reserved _ 


Offset Address: Alh (DOF4) 
DRAM Power Management Default Value: 00h 


1: Enable 


Dynamic CKE When DRAM Idle 


0: Disable 1: Enable 
Note: Before entering nlease turn off this bit 
Dynamic DRAM I/O Pad Power-Down (i.e. float) 

0: Disable 1: Enable 


Note: The DRAM power management mode is defined as HALT / SHUTDOWN, STPCLK and SUSSTAT triggered 
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Offset Address: A2h (DOF 4) 
Dynamic Clock ao Control | Default Value: 00h 


Host Interface Power Management 

0: Disable 1: Enable 
DRAM Interface Power Management , 

0: Disable 1: Enable 


V-Link Interface Power Management 
0: Disable 1: Enable 
AGP Interface Power Management 


0: Disable 1: Enable 
PCI2 Interface Power Management 

0: Disable 1: Enable 
Graphics Interface (GMINT) Power Management 

Q: Disable 1: Enable 
VKCFG Interface Power Management 

0: Disable 1: Enable 
Host Fast Power Manasennat (DADS Fast Timing) 

0: Disable 1: Enable 


Offset Address: A3h (DOF4) 
MA /SCMD Pad Toggle Reduction Default Value: 00h 


MA /SCMD Toggle Reduction 
(i.e. do not switch MA / SCMD if not ie 
0: Disable 1: Enable 


0 Reserved _ 


Offset Address: A8h (DOF4) 7 
PCIe Dynamic Clock Stop | Default Value: 00h 


| Enable Dy namic Clock STOP of PEG Port for PHY > 


Reserved 
Central Traffic Controller Dynamic Clock STOP 

0: Disable 1: Enable 
Enable Dynamic Clock STOP for PEG Port 

| Reserved _ 


Offset Address: DF-D0h (DOF4 
BIOS Extended Scratch Registers D | Default Value: 00h 


~DOh | RW | 0 | BIOS Extended Scratch Registers D 


Offset Address: EF-E0h (DOF4) | 
BIOS Extended Scratch Registers E Default Value: 00h 


_EF-E0h | eS BIOS Extended Scratch Registers E_ 
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Device 0 Function 5 (DOFS5): APIC and Central Traffic Control 


Header Registers (0—3Fh) 


080020h | Class Code 


Capability Pointer 


Legacy APIC Base I/O Registers (40—5Fh 


Offset Address: 40h (DOFS , 
APIC Legacy Configuration — Default Value: 4Ch 


ana Sn hd er ee ee ee 
fos RW 
abe 
RW | 0Ch I. 


0: Disable 
1: Enable; Ran 
Offset Address: 41h (DOF5 
MEMS Legacy. Address Range - — =y: IZ Z Default Value: Oh 


Reserved 


Issues MSI Cycle for the Interrupt Deassertions 


0: Disable, there will be no corresponding MSI cycle for IRQ deassertion 

1: Enable, IRQ assertion and de-assertion will both issue MSI cycle out 
SS 4 | RW. a Legacy Address Range - 
| 30 CRW APC Legacy Address Range - z_ 


Reserved 


APIC Legacy Address Range - x_ a ne 


Offset Address: 42h (DOFS) 
APIC BT_INTR Control : Default Value: 03h 


Disable INTx Transparent Mode 
0: Enable Transparent mode 
parent mode 


APIC Nonshare Mode Enable 

BTIDIS Function of the APIC Module 

0: Disable 1: Enable 
BT_INTR Function 

0: Disable 1: Enable 
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Offset Address: 44h (DOFS5) | 
Miscellaneous Control | Default Value: 00h 


OE 
Re [Reeved SSCSCSCSCSCSC“‘“‘SSSSSSCSCSSS 


APIC Data Voltage for CPU eee Select 
0:2.5V 


Central Traffic - Downstream Control (60—7Fh 


Offset Address: 60h (DOFS) 
Extended CFG Address Support | | Default Value: 20h 


[wit | avribote | Deft [SSCS 
3 APNG FA |. PUSS 


Convert Device2 CF8 Cycles to Devicel while Passing it to the SB (in PCIe Mode) 

0: CF8 access cycles are passed to the SB normally 

1: CF8 with data[15:11 

CF8 Byte Write Enable 

0: Only supports CF8 write with all BE active 

1: Allow CF8 write with partial BE active 

For Device 2 and Device 3, Configuration Cycles to the Secondary Bus behind the P2P Bridge 
0: Configuration cycles for all the devices will be passed through. 

1: Only configuration cycles for device 0 will be passed to the secondary bus. 


er ae ee Reserved 


Extended CFG Mode 
00: Extended CFG mode is off 

01: Reserved | 

10: Capability header for extended configuration address support 

| 11: Memory mapped extended CFG address supported (Rx61[7:0] should also be 


programmed. 


Offset Address: 61h (DOFS) 
Memory al Extended CFG Address _ Default Value: 00h 


Tre Pe Pe 


| Extended Configuration Address: A[35: Th cat 


OOh: No extended configuration address 


Offset Address: 62h (DOFS) | 
Memory Mapped Extended RCRB Base Address — Default Value: 00h 


| RCRB Base Address 
00h: no RCRB is supported 
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Offset Address: 64h (DOF5) 
Miscellaneous Default Value: 13h 


a 
ee a eS eNO [Reeved OSS 


Downstream C2P Forces Flush of the upstream P2C Write to the Host Side before Return LRDY to the 
Host Side 
0: Disable 


1: Enable 


Downstream Write Request Timing 
0: Wait for the write data to issue downstream request 

1: Issue downstream request once request from the host is received 
Traffic Controller Downstream Cycles Are Processed in Order 
0: Disable; Downstream post write transaction won’t be issued out until the data phase of the previous read 
transaction is finished 

1: Enable; Downstream post write transaction can be issued out before the completion of the data phase of the 
previous read transaction 


Central Traffic - Upstream Control (80h 


Offset Address: 80h (DOF5 
Central Traffic-Upstream Control Default Value: 151 18h 


Re = Upstream Path 
0: VC1 requests are forwarded to the host side (snoop) 

1: VC1 requests are forwarded to the DRAMC side. Those required snoops are reported as MalFunction TLPs. 
CPU-to-Memory FIFO Snoop Policy for Upstream Request to DRAMC 
0: Upstream requests are sent to DRAMC directly 

1: Upstream requests to DRAMC have to wait for the snoop result from CPU-to-Memory FIFO. When hit, 
DRAMC will postpone handling these upstream requests till cycles in the CMFIFO been flushed to the DRAM. 
AGP Upstream Path 

0: AGP requests are forwarded to the host side ion) 

1: AGP requests are forwarded to the DRAMC side 


“po TPQPush, TPQPop IT early 


0: Normal latency for upstream request 

1: Reduced 1T latency for upstream request 

Host Side Upstream Write 

Transaction end with 1T earlier notice 

0: Disable 1: Enable 
Host Side Upstream Read Data Returning Path 
Q: 2 levels of synchronous FIFO 1: 1 level synchronous FIFO. 
Host Side Upstream Write, Data Return With a 1T Notice 
| 0: Disable 1: Enable 
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Offset Address: 82h (DOFS5) 
Central Traffic-Upstream Control Default Value: 00h 


PCIe VC1 Read/Write Ordering Rule 

0: Obey PCIe VC1 read/write ordering rule 

1: PCIe VC1 read cycle can pass VCl write cycle 

PCIe VC1 Command Rate | 

0: PCIe VC1 read/write 2T command rate 

1: PCIe VC1 read 2T command rate, but write 1T command rate 
AGP Read/Write Ordering Rule 


0: Obey AGP read/write ordering rule 

1: AGP read cycle can pass AGP write cycle 

AGP Command Rate 

0: AGP read/write 2T command rate 

1: AGP read 2T command rate, but, write 1T command rate 

Fair arbitration latency for the host side arbitration unit at DOFO extended register space Rx230 ~ Rx23D. 
Q: 2T 1: 1T 

Port arbitration latency for the port arbitration unit at DOFO extended register space Rx210 ~ Rx219. 

0: 2T | 1: 1T 


PCIe Message Controller and Power Management (A0—FOh 


Offset Address: AOh (DOFS5) 
PCle PMU Control and Status | Default Value: 00h 


PEWAKE?# Activation Control 
0: PEWAKE# function is disabled. 
1: PEWAKE# function is enabled. 


PEG, a x4 Root Port, LZ2L3 PME Acknowledge Status 

0: Disable 

1: 1 indicates that upon set RxFO[7] to 1, PEG goes to L2L3 ready state and PME_TO_ACK message has been 
returned from the device at PEG. 
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Offset Address: Alh (DOFS) 
PCIe PMU Status Default Value: 00h 


vy" |” eS Sh ioe | ; 
Note: Wake up 


0: No PM_PME message 
60 [| — | 0 _| Reserved 


1: At least one PM_PME message was received at the PCle ports. 


the system throu s on RxAO[7]. 


Offset Address: A2h (DOFS5) 


PMU Downstream Address [15:8] Default Value: 40h 


Downstream Address Bits [15:8] 
This register is used for monitoring $3/S4/S5 downstream command. Refers to RxA3[7] for address [7]. 


Offset Address: A3h (DOFS5) 
PMU Control _ | Default Value: 00h 


| Downstream Address Bit [7] 
This bit is used for monitoring S3/S4/S5 downstream command. Refers to RxA2 for address [15:8]. 


Monitor S3/S4/S5 Command 
0: Disable 1: Enable 


When enable, the controller will monitor $3/S4/S5 commands (e.g. IOW 4005, ‘h24 or ‘h28) in the following 
procedure: 

1. The controller receives the STPGNT cycles from the CPU 

2. The controller triggers MSGC to issue PME_TURNOFF message to PCle devices (D2F0, D2Fx) 

3. The controller waits for the acknowledge from all the devices to issue the STPGNT cycle received in step 1 to 
SB. 


Offset Address: FOh (DOFS 
PMU Control | Default Value: 20h 


| PCIe Device Power Management Control 
0: Disable 1: Enable 


Programmed this bit to 1 will trigger a PME_TURNOFF message sent to PCIe Root Ports, where devices are 
activated. This bit has to be programmed to 0 before it can be programmed to 1 agai 


[Weed OC—OSOOCOC“(SNNCCY 


Reserved 


Capability/Status Write of the P2P Header (D2F0, D3F0 and D3F2) 
0: Disable 1: Enable 
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Device 0 Function 6 (DOF6): Scratch Registers 


Scratch Registers (40—7Fh) | | 


00000000__| BIOS Scratch Register 
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Device 0 Function 7 (DOF7): V-Link North Bridge and South Bridge Control 
Header Registers (0—3Fh) 


PT880 Pro Data Sheet 


7358h evice ID — for V-Link Control 
0006h CI Command 


0200h 


Reserved 
Reserved 


V-Link Control Interface (40—Bih) 


Offset Address: 40h (DOF7) 
V-Link Specification ID Default Value: 51h 


South Bridge V-Link Revision ID 

0, OFh: 8-bit V-Link, the operating mode is determined by Rx48[0]. 
lh: Support V-Link capability up to mode 1. 

2h: Support V-Link capability up to mode 2. 

3h: Support V-Link capability up to mode 3. 

4h: Support V-Link capability up to mode 4. 


Offset Address: 41h (DOF7) 
NB V-Link Capability Default Value: 3Bh 


Mnemonic 


Description 


7 ee ee 
0: Not supported 1: Supported 
0: Not supported 1: Supported 
0: Not supported 1: Supported 
0: Not supported 1: Supported 
| V-Link Bus Split (native 8X mode) 
0: Not supported 1: Supported 
0: Not supported 1: Supported : 


Revision 1.0, September 27, 2005 | -87- Register Descriptions 


MIA . PT880 Pro Data Sheet 


Offset Address: 42h (DOF7) | 
NB Downlink (C2P) Configuration Default Value: 88h 


1 | RW | 8h [cop, DNCMD, Maximum Pending Request Depth 
Maximum # of pending DNCMD, C2P, aneee 
0000: 1 level 
111: 16 levels 


| 3:0 | RW | 8h | C2P Maximum Write Buffer Size (from 1 to 16 DW 


Offset Address: 43h (DOF7) 
NB Uplink (P2C) Status I Default Value: 82h 


7:4 P2C, UPCMD, Maximum Pending Request Depth 
0: 16 levels 1: 1 level 
ou n: n levels, where 0 <n <= OFh 


a0 Reserve 


High Priority P2C Request Depth 
00: 1 level 01: 4 levels 


Offset Address: 44h (DOF7) 
NB Uplink (P20) | Status oO Default Value: 82h 


8h P2C Write Buffer Size (max # of Times) 7 
0000: 16 lines (64QW) 
0001: 1 lines (4QW 


Offset Address: 45h (DOF7) 
NB velink Arbiter aimer . _ Default Value: 44h 


‘V-Link Arbiter Timer for Normal Priority Request from SB | 

0000: 0 VCLK 1000: 8*4 VCLK 
0001: 1*4 VCLK 1001: 16*4 VCLK 
0010: 2*4 VCLK 1010: 32*4 VCLK 
0011: 3*4 VCLK 1011: 64*4 VCLK 
0100: 4*4 VCLK 

11--: NB holds the bus as long as there is pending downstream request 


V-Link Arbiter Timer for High Priority Request from SB 

0000: 0 VCLK 1000: 8*2 VCLK 
0001: 1*2 VCLK 3 : 1001: 16*2 VCLK 
0010: 2*2 VCLK 1010: 32*2 VCLK 
0011: 3*2 VCLK 1011: 64*2 VCLK 
0100: 4*2 VCLK 

11--: NB holds the bus as long as there is pending downstream request 


Note: see Table for more details 
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Table 8. NB V-Link Bus Arbitration 


RNNTM{3:0] RNHTMJ3:0] SB NB 
Rx45/7:4 Rx45/3:0 Request Priori When to Relinquish the Occupied V-Link Bus 


0000 Normal / high Immediatel 


0001,0010.,... 
0001,0010.,... Normal / high Wait for Normal timer expired 
0000 mediatel 


Offset Address: 46h (DOF7) 
NB V-Link Miscellaneous Control Default Value: 00h 


[ie | Atriate | Deft 
RW 


7 Downstream Read Data Return High Priority 
0: NB will not issue preamble command to SB. 
1: Enable NB to issue preamble command to inform SB release V-Link for P2C Read-Request data 
return 


C2P Request Priority 

0: NB will not issue preamble command to SB. 

1: Enable NB to issue preamble command to inform SB release V-Link for downstream C2P request. 
Note: To enable this function, RNHIRQ (bit7) must be set to 1. 

Options of Combining Multiple STPGNT Cycles Into a V-Link Command 

00: Compatible mode: a V-Link command per STPGNT cycle 

01: Combines 2 STPGNT cycles into a V-Link command 


10: Combines 3 STPGNT cycles into a V-Link command 

11: Combines 4 STPGNT cycles into a V-Link command 

V-Link Master Read/Write Access Ordering Rules RINORDER 
00: High Priority Read allows to pass Normal Read (but not pass Write) 

01: Read (High/Normal) allows to pass Write (High Priority R>Normal Priority R>Write) 

1x: Read / Write are executed in order 


Read Around Write 
0: Read always pass Write, if RINORDER (bit3) is 0 
1: Allows up to 8 Read-Around-Write cycles before flushing the pending write, if RINORDER is 0 


Read Around Write is disabled if Bit 3 (RINODER) is set to 1 


Downstream DAC (Double Address Cycle) Cycle 
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Offset Address: 47h (DOF7) 
NB V-Link Control © | Default Value: 00h 


Upstream High-Priority Write Request Stream 
0: No high-priority write request stream. 
1: Enable support of high-priority write request stream.. 


When V-Link is not operated at 8X (and above), the high-priority write request is always disabled no matter what 
the setting of this bit is. 


Upstream High-Priority Read Request Stream 
0: No Ish BHOTY read request stream. 


C2P Read ACK Return Priority 

0: V-Link decodes C2P Read ACK command right when it’s received 
1: C2P Read ACK command will be handled till pending P2C write cycles are all flushed 
OCF8h Configuration Cycle Address Bit[27:24] Usage 

0: Normal PCI usage 

1: Address bit[27:24] are used as extended register address bit[11:8] 
Dynamic STOP on Down Strobe 

0: Disable 1: Enable 
Auto-Disconnect 

0: Disable 1: Enable 
V-Link Disconnect Sequence for STPGNT Cycle 

0: Disable 1: Enable 
V-Link Disconnect Sequence for HALT cycle 

_|.0: Disable _ 1: Enable 


Offset Address: 48h (DOF7) 7 , 
V-Link Configuration — NB / SB | Default Value: 18h 


This register is used to configure V-Link bus controller on both North and South brid 


pe chips 


1 a — —_ aaa —— sae 
ae Check 

a 
0: Disable 1: Enable 
e Bit Width | ; raat 

eat 4X Rate 
0: Disable 1: Enable 


0: Disable 1: Enable 


V-Link Split Bus | RVKSPLT 
0: Disable 1: Enable 
8X Rate 
0: Disable 1: Enable 
X: Multiples of Bus Width R8XVK ~ 8X RX16VK — 16bit RVKSPLT — Split Bus 
66MHz cycle DOF7 Rx48/0 DOF7 Rx48]5 DOF7 Rx48/1 
Mode? - 8-bit VD 


Model — 8-bit VD 
Full Duplex 


Mode2 — 8-bit VD 
Mode3 — 16-bit VD 


Full Duplex 
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@& weconnect 


Procedure to Enable / Disable V-Link-8X Mode: 
1. BIOS sets Rx48[0] to 1 
2. Hardware will automatically enter a disconnect sequence, and then both NB/SB will start V-Link 8X mode. Then normal 
operation is then resumed. 
3. To return to V-Link 4X mode, BIOS sets Rx48[0] to 0 
4. Step 2 is then repeated. 


Offset Address: AOh (DOF7) 
NVC Configure Default Value: 00h 


Rested pac vend ACK is BAC TRS VG dats Sens ie GOGT ER TEE To une IE returning the P2C read ACK to SB, the NVC start to issue the next read request to reduce the P2C 


read latency 
0: Disable 1: Enable 
Reserved 


Offset Address: BOh (DOF7) 
V-Link CKG Control | Default Value: | 00h 


| o6760~«Ts(‘<ts‘iRWCOSTSstiSC‘i*T;*s Rising-Time Control for V-Link (R-Port 


| 54 | RW | 00 | Falling-Time Control for V-Link (R-Port 
| 63:22 =| = RW | 00 Rising-Time Control for V-Link (S-Port 
OE CCRW 00 | Falling-Time Control for V-Link (S-Port)) 


Offset Address: Blh (DOF7) 
V- Link CKG Control Default Value: 00h 


a 


| 3:2 «| = = = 6 RW fs 00 | Riising-Time Control for V-Link (D-Port 


V-Link North Bridge Driving Control (B3—B7h 


Offset Address: B3h (DOF7) 


V-Link Auto Compensation Termination Resistor Status — _ Default Value: 00h 


NB V-Link Autocomp Termination Resistor Value 
000: Largest Resistor 


11 1: Smallest Resistor 
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Offset Address: B4h (DOF7) | 
NB V-Link sib tebe Control Default Value: 00h 


| 67:5 | RO | 0 | V-Link Auto-compensation PMOS Output Value 


7 RW Reference Voltage of the VKCOMP in 4X V-Link Mode 
0: VREF4X=0.75V 1: VREF4X=0.9V 


-—31__| RO fd V-Link Auto-compensation NMOS Output Value 


Compensation Option 
0: Use Auto Compensation (value is kept in bits 7:5) 
1: Use Manual setting (use the values of RxB5 and RxB6 


Offset Address: B5h (DOF7) 
NB V-Link Manual Driving Control - Strobe Default Value: 00h 


a 
tS | RW fo Manual Setting - NB V-Link Strobe Pullup(PMOS) i (atesti‘(‘i;O;~;~;~;~;~;~;~;™” 


Reserved 


| 3:1 | RW | 0 | Manual Setting - NB V-Link Strobe Pulldown (NMOS 
RS SX |< aA RRR 


Offset Address: B6h (DOF7) 
NB V-Link Manual Driving Control. - Data | ___Deiault Value: 00h 


aq} ep Manual Setting - NB V-Link Data Pulldown NMOS 
oO oe ee ee ee 


Offset Address: B7h (DOF7) 
NB V-Link Receiving Strobe Delay _ Default Value: 04h 


| V-Link Manual Termination Resistor Value 
000: Largest Resistor 


111: smallest Resistor 


a3 [Reserved OSOSC—S—SSOSOSCSC“SCs‘“SOCOCSCNSCNCNCN 
| 2 | RW | 1. | NBV-Link Strobe Delay for Receiving 


1:0 RW NB V-Link Receiving Strobe Delay 
00: 0.15ns earlier 01: No delay 
gee a) 
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Device 1 Function 0 (DIF0): PCI to PCI Bridge 


This configuration is provided to facilitate the configuration of the second PCI bus (AGP) without requiring new enumeration 
code. This function is represented as device number 1, function 0. 


Header Resistors saan 


sora ene Gx “ae 1106h__| Vendor ID 
p38 2h TRO B98 


Offset Address: 5 - 4h (DIFO) 
PCI Command Default Value: 0007h 


reads Attribute ribute | Default | «Description 


Fast Back-to-Back Cycle Enable 
Hardwired to 0. 

SERR# Enable 

Hardwired to 0. 

Address / Data Stepping 
Hardwired to 0. 

Parity Checking 

0: Ignore parity errors 

1: Perform parity check and take normal action on detected parity errors 
VGA Palette Snooping 
Hardwired to 0. 


Memory Write and Invalidate 
Hardwired to 0 


Respond To Special Cycle 
Hardwired to 0. 
Bus Master 
0: Never behaves as a bus master 
1: Enable to operate as a bus master on the secondary interface 
Memory Space Access 
0: Does not respond to memory space access 
1: Responds to memory space access 
I/O Space Access 
0: Does not respond to I/O space access 
1: Responds to I/O space access 


Offset Address: 7-6h (DIF0) 
PCI Status Default Value: 0230h 


[wi [ ates [pein [SSS eine 
Ea id I aos 


Set When Terminated with Master-Abort, Except Special Cycle 
0: No abort received 
1: Transaction aborted by the master 
12 Set When Received a Target-Abort 
0: No abort received 
1: Transaction aborted by the target 
ee Set When Signaled a Target-Abort 
NB never signals Target Abort 
01 DEVSEL# Timing 
athe 00: Fast 01: Medium (default) 
10: Slow 11: Reserved 
= 
7 ae Capable of Accepting Fast Back-to-Back as a une 
Reserved 
bec ec, 
pee RO ol 
| RO 
ower as 
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Offset Address: 0E — 08h (DIFO) 
PCI Header Registers 


Olh Header Type 
It adheres to the PCI-PCI Bridge Configuration ; 


Built In Self Test (BIST 


Offset Address: 13-10h (DIFO) 
Graphic Aperture Base Configuration | Default Value: 00000000h 


W 


R Programmable Base Address GTBS1[31:22] 
The aperture base address bit acts as if hardwired to 0 if the corresponding (D1F0 
Rx94[11:0]) bit is 0. 
Note: this range is defined as prefetchable 


Paid | — | 0 | Reserved (Hardwireto) SC~—“—sSCSCSSSC‘(<CS~d SSS 

Pe eens 
Read as 1 when DIFO Rx48[0] is 1 

ee Soeerer! 
Indicates that the address range is in the 32-bit address space 
|MemorySpace——“‘(‘(‘(‘(‘( ‘(_‘( i‘; 


Offset Address: 18h (D1F0 | 
Primary Bus Number Default Value: 00h 


Description 


7:0 RW ; Primary BusNumber i ttst— a 


Offset Address: 19h (DIFO 
Secondary Bus Number Default Value: 00h 


7:00 RW Secondary Bus Number 


Offset Address: 1Ah (D1F0) 
Subordinate Bus Number Default Value: 00h 


a 
7:0 RW Subordinate Bus Number 
PCI2 uses Subordinate Bus Number to decide if Type#1 command is passed to the PCI2 Bus. 


Offset Address: 1Ch (DIF0) 
IO Base Default Value: FOh 


IO Address Bit[15:12] — inclusive | 
| 30 | ROT IO. Addressing Capabili 


Offset Address: 1Dh (D1F0) 
IO Limit Default Value: 00h 


L300 | ROT 10 Addressing Capabili 
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Offset Address: 1F-1Eh (D1FO0) 
Secondary Status Default Value: 0000h 


15:0 RW Secondary Status 
If RANDSTAT = 0 (Rx44[4]) : Read this register has 0 returned 
If RENDSTAT = 1: Read this register has contents of Rx7-Rx6 (PCI Status Register) returned 


Offset Address: 21-20h (DIFO) 
Memory Base Default Value: FFFOh 


[ae [Avie [pet [ripe 


| 15:4 | RW | OFFEh Memory Address Bit[31:20] - inclusive (address [19:0] is not decoded 
Oe ee 


Offset Address: 23-22h (DIF0) 
Memory Limit Default Value: 0000h 


| 15:4 | RW | 0 | Memory Address Bit[31:20] — inclusive (address 19:0] is not decoded 
(30 — fo idReerved TO CSC“‘“‘CSCCN#CON#CN’NNWW’W’~_*” 


Offset Address: 25-24h (DIFO) 
Prefetchable Memory Base — Default Value: FFF FFFOh 


a ERcaee scene ‘OFFFh | Memory Address Bit[31: 20] - inclusive _ | 
Cs eae Sk {> SAA RONSON NRSC 


Offset Address: 27-26h (DIF0) 
Prefetchable Memory Limit Default Value: 0000h 


[oi Atwiboee | Detea [ SSCs SSCS 
| 154 [| RW | 0 | Memory Address Bit[31:20] - inclusive 
[30 | — | 0 [Reed SCSC~—SOSOSSSCCOCSCSC“‘“‘SSCSCSCSSCSCSNSCNC 


Offset Address: 34h (D1IFO) 
Capability Pointer Default Value: 70h 


7:0 70h AGP Capability List Pointer 
70h, if RX48[0] is 0 
80h, if RX48[0] is 1 
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Offset Address: 3F-3Eh (D1F0) 
PCI-to-PCI Bridge Control Default Value: 0000h 


Enable Base VGA 16 bits Decode 
0: All VGA alias range will be forwarded 
1: Only forward base VGA range (Alias range will not be forwarded 


Block ISA I/O Cycles 

0: Forward all I/O cycles with address in the range defined by the I/O Base and I/O Limit to PCI2. 
1: Do not forward ISA I/O cycles with address in the top 768 bytes of each 1Kbyte block 
Forward Lower Side PCI SERR# to Upper Side 

Status is reported on Rx7[6] , 
Parity Error Response Enable 


RW 
“RW 
RW 
RW 
RW 


Enable VGA Compatible I/O and Memory Address Range 
0: Do not forward VGA compatible memory and I/O cycles to PCI2 
1: Forward VGA compatible memory and I/O cycles to PCI2 

Pe OWE 


Second PCI Bus Control (40—6Fh) 


Offset Address: 40h (D1IFO 
CPU to PCI Flow Control I Default Value: 00h 


Description 


: | 1: Enable 


CPU to PCI 1-Wait State Burst Write 
0: Disable 1: Enable 


Read Prefetch Control 
x0: Always prefetch . ~ x1: Disable prefetch | 


Reserved . 


MDA Resource Location (Note: the setting on this register bit overwrites the settings on the} RMDA 
IO/Memory’s Base and Limit of the other devices) 

0: AGP/PCI2; forward MDA access cycles to AGP/PCI2 

1: PCI1; forward MDA access cycles to PCI1 

MDA Resources include: Memory: B0000h-B7FFFFh, I/O: 3B4h, 3B5h, 3B8h, 3B9h, 

3BAh, 3BFh. 

Check the followin ister bits, RVGA2 and RMDA. 


PCI2 Master Read Caching 
0: Disable 1: Enable | 
PCI2 Delay Transaction BS 


0: Disable 1: Enable 


Address Cycle 
Destination 
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Notes: 
If RISA2 (Rx3E[2]) is set to 1, NB will not forward cycles to AGP if A[9:0] is in the range of 3ffh-100h even if address are 
within the range defined by the RIOBS and RIOLM. 
If both RVGA2 and RMDA are set to 1, VGA is on PCI2 and MDA is put on PCI1. VGA palette snooping is not supported 
in PCI2. 


Offset Address: 41h (D1F0) 
CPU to U to PCT Flow Control I Default Value: 08h 


Retry Status 
0: No retry occurred 
1: Retry occurred (write 1 to clear 


Action When Retry Timeout 
0: No action taken except recording status 
1: Flush buffer (write) or return OFFFFFFFFh (read 


0: Disable 1: Enable 

Reserved 

Invalidate PCI1/PCI2 Read Buffer Data (read caching data) when C2P Cycle Arrived 
0: Disable 1: Enable 


Reserved _ 


Retry Count 
pepe 00: Retry 2 times, back off CPU 01: Retry 4 times, back off CPU 
10: Retry 16 times, back off CPU 11: Retry 64 times, back off CPU 
Ce. et C2P Burst Timeout Enable 
ee ee ae (eel 
ae ee a ey | 


Offset Address: 42h (D1FO0) 
PCI Master Control — Default V: Value: 00h 


Description 


PCI Master 1-Wait State Write - 
0: Disable 1: Enable 
PCI Master 1-Wait State Read 

0: Disable 1: Enable 
Break Consecutive PCI Master Access 

0: Disable 1: Enable 
Reserved 

PCI2 Claims the IO R/W and Memory Read Cycles 

0: Disable 1: Enable 


PCI2 Claims the Local APIC FEEx_xxxx Cycles 
0: Disable 1: Enable 


[Reserved _ 


Offset Address: 43h (D1 FO 
PCI2 Timer Default Value: 22h 


Host to PCI2 Time Slot 
0: Disable (no timer) 

1: 16 GCLKs 

2: 32 GCLKs 


OFh: 128 GCLKs 

PCI2 Master Time Slot 
0: Disable (No timer) 

1: 16 GCLKs 

2: 32 GCLKs 
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Offset Address: 44h (D1F0O | | 
PCI2 Miscellaneous Control Default Value: 00h 


TT [eee 


| o— | 0 |fReserved eee 
RW Rx1F-Rx1E Read Returned Value ENDS 
1: Rx1F-Rxl1E read will receive the values in Rx07-Rx06 


a0 eseved OCOSOSOSOSOSOCOC‘“ 


Offset Address: 45h (D1FO 
Fast Write e Control _ Default Value: 72h 


| Force Fast Write Cycle QW Aligned (if coi 
1: Enable force QW aligned 


Merge Multiple Host Transactions into A Fast Write Transaction (Burst) 


1: Enable (QW aligned 


3310] Reserved 


Fast Write Burst Length Limit: 4T 
0: Disable 1: Enable 


RW 1 Fast Write: Fast Back to Back 
0: Disable 1: Enable 


Offset Address: 46h (DIFO | 
PCI-to-PCI Bridge Device ID (Low Byte) | Default Value: 00h 


a 
| 7:0 | RW [0 __| Device ID for P2P Bridge Low Byte (ID[7:0]) 


Offset Address: 47h (D1FO) : 
PCI-to-PCI [ Bridge Device ID (High Byte) — Default Value: 00h 


| Bit | Attribute | Defantt | "Description — 


| 7:0 {| RW | 0 ___| Device ID for P2P Bridge High Byte (ID[15:8])_ 


Offset Address: 48h (D1FO 
Miscellaneous — Default Value: 00h 


es 


Report AGP Capability in Device 1 RGHDR B 
0: Disable (Device 0) 
1: Enable (Device 1). DIFO Rx13-10 will be programmable, and the Rx80 AGP Capability 
Header will be added into the capability list directed by D1FO Rx34. 


Power Management Capability (70-77h 


Offset Address: 73-70h (DIFO) 


Power Management Registers 


Offset Address Default Description 


| RO | th | CapabilityID 
| RO | 00h Next Pointer_ 

pane ER _| Ber Manatee Caps 
PRO | 0h 
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Offset Address: 74h (DIFO) | 
Power Management Control / Status Default Value: 00h 


CS ee ee ee aren 


Power State 
00: DO 11: D3 hot 


Offset Address: 75h (D1FO) 
Power Management Registers Default Value: 00h 


SS aa 
3 es << I )() x) 8 er Bridg ge Support Extensions 
PH CCUT CSCO | 00h | Power Management Data ——s—‘“‘“(CSSSSCSC™*™*™S*S*sS~S~—~—SCSCSC‘NCC‘'d 


AGP 3.0 Configuration (80-A3h) 


Offset Address: CAPPTR (DIFO 83-80h 
AGP Identifier — Default Value: 0055, O00Eh 


31:24 | Rz | 0 | Alwa s Return 0, write has no effect 
23:20 


19:16 R-IW Sh Minor Revision 
If RxBD[3] (RBKMJMN1) is 0: 5h 
If RxBD[3] (RBKMJMN1) is 1: 0h 


Pointer to Next Item 
7:0 | RW OE | Capability ID 


Offset Address: CAPPTR + 04h (DIFO 87-84h 
AGP Status Default Value: 1F00 OAOBh 


[ie [Auribuie [Detwoit] Si iseripton «idem 
31:24 Max # of AGP Requests 


Reserved 

Isoch Transaction 

0: Does not support Isoch transaction 
1: Support Isoch transaction 


S| 
SK 
ze 


Reserved 

Optimum Asynchronous Request Size 
010 Calibration Cycle 

Set if RAGP30 (bit3) is 1 


» 
= 


5 
> 
= 


000 — 4ms 001 -— 16ms 
010 — 64ms 011 —256ms 
SBA Support 

Always on. 

64-bit GART Entry 

Support 32-bit GART entry only. 

Host GART Translation 

0: Support host GART translation 

1: No GART translation on host cycles 


S 
> 
= 


7 R-XW 


5 R- jee | Over 4GB Support 

Not Sup ported 
AGP 8x Detected | ne 
Set by strap ball AGP8XDET# 


0: AGP 2.0 Mode (not supported) 
1: AGP 3.0 Mode 
mn 1 AGP Data Rate 
cin |i Bit 3(RAGP30) is 1, default is 011: supports 4X and 8X data transfer rate. 
If Bit 3 (RAGP30) is 0, default is 111: supports 1X, 2X and 4X data transfer rate. 


cad 
ee 
il 


EE 
EE 
— 
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Offset Address: CAPPTR + 08h (D1F0_8B-88h) : 
AGP Command | Default Value: 0000 0000h 


ax # of AGP Command Requests 


: 1: Enable 
64-bit GART 
Not supported 
Reserved 
Over 4G Support 
Not Supported 
Fast Write Enable 
0: Disable 1: Enable 


Data Rate 

If RAGP30 (D1FO Rx87-84[3])) = 1, 
001: 4X data transfer rate 
010: 8X data transfer rate 

If RAGP30 (DIFO Rx87-84[3])) = 0, 
001: 1X data transfer rate 
010: 2X data transfer rate 
100: 4X data transfer rate a 


Offset Address: CAPPTR + 0Ch (DIFO 8F-8Ch | , 
AGP Isochronous Status | Default Value: 0000 0028h 


| Bit Attribute Description 
siaa_|_— | _0__| Reserved 


ee eee | Maximum Bandwidth (In unit of 32bytes) 
Shared by both asynchronous and isochronous. 
| 15:8 | R-XW | O- | Maximum Number of Isochronous Transactions in a Single Isochronous Period 
R-XW Isochronous Payload Sizes Supported 
asin 00: 32,64,128,256 bytes 01: 64,128,256 bytes 
10: 128,256 bytes 11: 256 bytes 


oe Maximum Isochronous Data Transfer Latency (In unit of 1 us 
ea Reserved 


R-XW Isochronous Error Code 
00: No error 01: Isoch Request Overflow 
Soa a pester pte peanearmencemnememons _| Ix: Reserved _ ra SS sa Se 5 See et wae en ou are ao Pi Pee ee eer Ee ee enemy ae Se aa iene sommiancrentex g #suntN ns a: elo ni seni eel nate Seemann Danes Feat an. ta petri etal een hie Roraneeninere a ge a 


Offset Address; CAPPTR + 10h (DIFO 93-90h 
AGP Control Default Value: 0000 0000h 


Cano | — | 0 |[ReewedSSC~—sSC“CS“‘“‘S*S*S*S*S*C“C‘“‘“‘s‘“‘“‘ C CSS 
| 9 | URW 0 Disable Calibration Cycle 
8 Enable AGP Aperture 
Set to 1 to enable AGP Aperture. 


Note: Both must be | to enable this function. 

GTLB Enable 

When set to 0, GART TLB entries are invalidated. 

All AGP aperture access needs to fetch the translation table first. 
Reserved eee 
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Offset Address: CAPPTR + 14h (DIFO 97-94h 
AGP ete Size Default Value: 0001 OF00h 


ee Page Size Select 
Where n is the value of this register. 
Only 4KB page size, PAGESZ1=0000h, is supported. 


Page Size Supported 
Currently only 4KB page size is supported. 
15:12 Reserved 


11:0 Aperture Size (Default size is 256M) GTSZ_B [11:0] 
For 0<=n=<S5, 
APSZ1[n]=0 forces Aperture Base Address [22+n] to 0 
APSZ1[n]=1 allows Aperture Base Address [22+n] R/W 


For 8<=n <= 11, 
APSZ1[n]=0 forces Aperture Base Address [22+n-2] to 0 
APSZ1[n]=1 allows Aperture Base Address [22+n-2] R/W 


Table 13. Aperture Size 


[Aperure Soevarsziiy [] ]>]*]7[o]s]*]>] 2] 1] 0 
Le MB Oe ae ea ea 


128M 


256M 
- 


2G Gaiman " perture Size 
ee 


Offset Address: CAPPTR + 18h (D1F0O 9B-98h) 
AGP GART Table Pointer Default Value: 0000 0000h 


f 31:12 | RW | of GART Table Base Address [31:12] 


| Reserved — 


Offset Address: CAPPTR + 1Ch (DIFO 9F-9Ch 
AGP GART Table Pointer ‘High — _ Default Value: 0000 0000h 


GART Table Base Address [63:32] 


Since OVER 4G is not supported, OS should write all zeros to this register. 
This register is ignored. 


Offset Address: CAPPTR + 20h (DIFO A3-A0Oh 
AGP Isochronous Command Default Value: 0000 0000h 


A 
et EE 


7: 6 Isochronous Pay Load Size 
Default is set up in register “CAPPTR + 0Ch [7:6]” 


0 [| — | 0 _| Reserved 
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AGP 4X / AGP 8X Compensation Circuits (BO-B9h 


Offset Address: BOh (D1F0O | : 
AGP PAD Compensation Control/Status 9 Default Value: 80h 


AGP4X Strobe’s Reference Voltage 

0: Strobe signals do not use AGPVREF as input reference voltage (i.e. STB VREF is STB# and vise versa). 

1: Strobe signals use AGPVREF as input reference voltage. 

(Note: this bit is valid only when internal signal, RX4EN or RX8EN, is set to 1; otherwise always use AGPVREF 


ignals’ reference voltage 
AGP4X Strobe and GD Pad Driving Strength Control 
0: Driving strength is set by compensation circuit’s defaults 
1: Driving strength is controlled by Rx B1[7:0 


[5:33 «| RO | xxx | AGP Compensation Circuit N Output Strength 


Offset Address: B1h (DIFO) 
AGP Compensation Driving Strength Control Default Value: 63h 


| Bit | Attribute | Default | Description 


AGP Output Buffer Driving Strength - N 


Offset Address: B2h (DIF0) 
AGP Pad oe and ‘Delay Sone | , Default Value; Osh 


"Description 


GD / GADSTBx / GC#BE and GSBSTBx / GSBA# Pad Control 
GSBSTBx, GSBA GD, GC#BE, GADSTBx 
GD, GC#BE Receive Strobe Delay | 
00: eae by —150 . 01: No delay 
by 150 p 11: Delay by 300 


1: GD[31:16] is delayed by 1 ns 


GD, GADSTBx Slew Rate Control | 
Q: Disable 1: Enable 

GSBA Receive Strobe Delay , 

0: No Dela 1: Delay by 1 ns 
GADSTBx Output Delay 

00: No delay 01: Delay by 150 ps 
10: Delay by 300 ps 11: Delay by 450 ps 


Note: GADSTBI1 and GADSTB1# will have Ins extra delayed if bit-4 is set to 1. 


Offset Address: B3h (D1F0) 
AGP Strobe Driving Strength . Default Value: 00h 


| 74 | RW | 0 | AGP Strobe Output Buffer Driving Strength N 
| 3:0 | RW | 0 ___| AGP Strobe Output Buffer Driving Strength P 


Offset Address: B4h (DIF0) 
AGP GSBA . Pads Control Default Value: 80h 


Ae 00s ~~ en 
= RW he GD, GCBE Strobe Delay for Receiving — 

| 64 | RW | 0 | SBA Pads Control Signals for Strobe 

SS _—eee 
| 2:0 | CRO GSBA Pads Control _ 
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Miscellaneous Control (BA-BFh) 


Offset Address: BAh (D1F0) 
AGP Hardware Support — VPX Mode Default Value: 1Fh 


[si [_Awribute [Det | ——SSSSCS™S™~S~S~S~S~S pow SSSCSCSC~S~S~S 
IFh AGP Request Queue Size 
This register is effective if RxBD[1] is a 


Offset Address: BBh (DIFO) 
AGP Hardware Support — VPX Mode Default Value: C4h 


1: Enable 


AGP Enable 
0: Disable 1: Enable 


Reserved 


Fast Write Enable 
0: Disable 1: Enable 


3 ~ RW AGP8X Mode Enable 
0: Disable 1: Enable 


AGP4X Mode Enable 
0: Disable 1: Enable 
AGP2X Mode Enable 
0: Disable 1: Enable 


AGP1X Mode Enable 


Offset Address: BDh (D1F0) 
AGP Capability Header Control Default Value: 84h 


| Bit | Attribute | Defautt 
| 7:6 | RW | 10 | SBA Strobe Delay for Receiving fies epee esas el 


C54 | — | 0 | Reserved 
0: Rx80 is used as the AGP20 capability header even if the chip is powered up in AGP30 
RW Enable AGP Hardware Registers in RxBA ~ Rx BB 
0: AGP hardware is configured by registers of the AGP header (for 3.0) 
1: AGP hardware is confi isters RxBA ~ RxBB (used in VPX mode 


RW AGP Major / Minor Number Control RBKMJMN1 
0: Major/Minor = 35h 1: Major/Minor = 30h 

RW 
mode 


3 
2 Select Rx80 as the AGP20 or AGP30 Header 
1: Rx80 is used as the AGP30 capability header when the chip is powered up in AGP30 mode 


Offset Address: BFh (D1F0) 
Miscellaneous Default Value: 00h 


| 0) [Reserved 


AGP Capability Header RAGPCAPI1 


0: AGP capability header is in Device0 Function0; DIFO Rx80 ~ RxA0 are hidden. 
pability header is as described in DIFO Rx80 ~ RxAO. 
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APIC Cycles (C0-C3h) 


Offset Address: COh (DIFO) 
APIC Legacy Default Value: 0Ch 


APIC Legacy 
0: Disable 


1: Enable, Range FECxyz00 to FE F, x,y,z are defined in {Rx41[7:0], Rx40[3:0]} — {Rx43[7:0], Rx42[3:0] 


SA A A: ——— a eee 
| 3:0 | RW [1000 | x bytes in the APIC legacy address Range, base address" 


Offset Address: Clh (DIFO 7 
APIC Legacy : Default Value: 00h 


0000 byte in the APIC legacy address Range, base address 
0000 _| z byte in the APIC legacy address Range, base address 


Offset Address: C2h (DIFO 
APIC ‘Legacy — Default Value: OBh 


Se 
| 30 =6| RW _1011 __| x bytes in the APIC legacy address Range, limit _ 


Offset Address: C3h (DIFO 
APIC Legacy — Default Value: FFh 


byte in the APIC leg: pac address Rang ge ., limit 
+4 | ey _th_f z byte in the APIC legacy address Range, limit 
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Device 2 Function 0 (D2F0) — PCI Express Root Port 0 (PCI-to-PCI Virtual Bridge) 


Device 2 Function 0, a 4-Lane PCI Express Root Port, is connected to the PCI bus through AD13 as the IDSEL. 
All registers are located in PCI configuration space and should be programmed using PCI configuration mechanism 1 through I/O 


registers CF8 / CFC with bus number 0, device number 2 and function number 0. 


Header Registers (0-3Fh) 


| Oh | RO 1106h___| Vendor 1D 


P38 2h RO A208h | Device ID_ 


Offset Address: 5-4h (D2F0) 


Command Register 


SERR# Enable 
0: Disable error report 
1: Enable reporting of non-fatal and fatal errors 


Parity Error Response 
0: Ignore parity errors & continue 
1: Take normal action on detected parity errors 


Memory Space 


range will be forwarded to the SB 


I/O Space 


be forwarded to the SB. 
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Interrupt Disable 
Set when the device is prevented from generating INTx messages 


Reserved 


Reserved es eee ee! 


ee Bee 
Peseta Ee 
ae ea 
Bus Master Enable 
0: Disable 1: Enable 
Controls the ability to forward Memory and I/O Read/Write requests in the upstream direction. 
Disabling this bit disables MSI messages. 


0: Ignore downstream memory transactions; memory cycles with address falling in the claimed 


1: Enable downstream memory cycle to this port if its address falling in the claimed range of this 
device. | 


0: Ignore downstream I/O transactions; I/O cycles with address falling in the claimed range will 


1: Enable downstream I/O cycle to this port if its address falling in the claimed range of this 


Default Value: 0000h 


RSERR_PEG 


RPTYERR_ PEG 
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Offset Address: 7-6h (D2F0) | 
Status Register | Default Value: 0010h 


15 ~ RWIC ‘Detected Parity Error 


This bit is set whenever a 
RWIC , | Signaled System Error 


This bit is set when: 
A device sends an ERR_FATAL or ERR_NONFATAL message 
ee 


RWIC 


Default 


poisoned TLP is received, regardless the state of Parity Error Enabled (Rx4[6] 


Received Master Abort 

This bit is set when receivin 

Received Target Abort 

This bit is set when receiving a completion with Completer Abort Completion Status 
Signaled Target Abort 

This bit is set when completi i 

Always reads 0 

Master Data Parity Error 

This bit is set if Parity Error Enable bit (Rx4[6]) is set and either one of the following two conditions occurs: 
Requestor receives a Completion marked poisoned 

Requestor poisons a write Request 


Reserved 


Capabilities List 


14 
13 
12 
11 
0:9 


1 


Indicate the presence of an extended capability list item. press device 


Interrupt Status 
Indicate an INTx message is pending internal] 


| Reserved 


f ~ 
| 


Offset Address: 8h (D2F0) 
Revision ID | Default Value: 00h 


[et] Atria | bef [SOS eign 
NOR ee 


Offset Address: 0B-9h (D2F0) 
Class Code Default Value: 06 0400h 


ON 
L230 | RO -060400h_| Class Code _ 


Offset Address: 0Ch (D2F0) 
Cache Line Size Default Value: 00h 


SE 
| 7:0 | RO | OOh_ | Cache Line Size — Reserved (No impact on functionali 


Offset Address: 0Dh (D2F0) | 
Master Latency Timer : Default Value: 00h 


ae [aebate [peta [OSC ent SSSSCSCSCS~S~S~S 
| 7:0 =| RO | _ _00h__| Reserved (Hardwired to 0 


Offset Address: 0OEh (D2F0) 
Header Type Default Value: 01h 


Oth | Header’ Type Code 
__| 01: PCI-PCI Bridge _ 
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Offset Address: 0Fh (D2F0) | | 
Built In Self Test (BIST) Default Value: 00h 


Offset Address: 17-10h (D2F0) 
Base Address Register | _Default Value: 00h 


ce a Base Address 


Offset Address: 18h (D2F0) 
Primary Bus Number Default Value: 00h 


LE 
Primary Bus Number | 


Offset Address: 19h (D2F0) 


Secondary Bus Number — : Default Value: 00h 


am ‘Attribute Description _ eliiaal 


_ | 70 | RW | ooh [| Secondary Bus Number _ 


Offset Address: 1Ah (D2F0) 
Subordinate Bus Number _ Default Value: ( 00h 


| 7:0 | RW [00h __| Subordinate Bus Number 


Offset Address: 1Ch (D2F0) 
vO Base — _ Default Value: | FO0h 


W 1111 V/O Base (AD[15:12] - inclusive) 
aan This bridge will forward the cycles from primary side to PCI if the IO address AD[15:12] is between IO base and 
1O limit RxID [7:4 
a A 
O means IO addressing is 16-bit only. 


Offset Address: 1Dh (D2F0) 
V/O Limit Default Value: 00h 


EE my aia 
et Rw to V/O Limit (AD[15:12] - inclusive | RIOLM PEG[15:12] 


I/O Addressing Capability 
0 means IO addressing is 16-bit only. 
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Offset Address: 1F-1Eh (D2F0) 
Secondary Status Default Value: 0000h 


[oT ate [en [pen 
RWIC Detected Parit Parity F Error iw 
This bit is set when secondary side receives a poisoned TLP regardless of Rx4[6 
RWIC Received System Error 
This bit i is set when Rx4[8] is 1 and a device sends an ERR_ FATAL or ERR NONFATAL message 


| 13 | ~RWIC | — 0 sd Received Master Abort) 
| 12) =| RWic_ | 0 ___|ReceivedTargetAbort 
| it | ~RWic_ | 0 sd Signaled Target Abort, 
[os [ — | 0 |Reeved  OCOC—SSOCOCOCSCSC“‘“CNSCOCNCNCNNN 
RWIC Master Data Parity Error 
a i fa This bit is set if Parity Error Enable bit (Rx4[6]) is set and either one of the following two conditions occurs: 1. 
Requestor receives a Completion marked poisoned. 2. Requestor poisons a write Request 
[0 diReeved  —C—“SC*S*SSOCCS 


Offset Address: 21-20h (D2F0) 
Memory Base Default Value: FFFOh 


| Bit Attribute Default Description 


| 15:4 | 15:4 | oRW CO [oO FFFh Memor Base (AD 31: 20] —inclusive) The ‘address bits 19: 01 i is ; not decoded. . 
3:0 0000 Reserved 
| Alway s reads 0. 


Offset Address: 23-22h (D2F0) 
Memory Limit | Default Value: 0000h 


| Bit | ‘Attribute Default , “Description 


-000h | Memory Limit AD[31: 20] - inclusive The address [19: 0) i iS not decoded. as 


3: 0 0000 Reserved 


Offset Address: 25-24h (D2F0) | 
Prefetchable Memory. Base Default Value: FFFOh 


_FFFh __| Prefetchable Memory Base AD[31:20]_ = - 


3: 0 0000 Reserved 


Offset Address: 27-26h (D2F0) | 
Prefetchable ‘Memory Limit Default Value: 0000h 


Taine [pete [ri 
| 15:4 | RW | 000h Prefetchable Memory Limit AD[31:20] _ 


3:0 0000 Reserved 
Always reads 0. 


Offset Address: 31-30h (D2F0) 
I/O Base Upper | ee esstisisCé alt efault Value: 0000h 


Ta Tt [cp 


Offset Address: 33-32h (D2F0) 
I/O Limit Upper Default Value: 0000h 


ne 
15:0 | RO _|__00h__[ W/O Limit Upper 16 bits Address _ 
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Offset Address: 34h (D2F0) 
Capability Pointer | Default Value: 40h 


Capability Pointer 
Always reads 40h. 
Capability Pointer link list: Rx34 0 Rx40 0 Rx68 0 Rx70 0 NULL 


Offset Address: 3Ch (D2F0) , 
Interrupt Line Default Value: 00h 


Tse [pa [eon 
| RW | Ooh INT Line (For Software Use Onl 


Offset Address: 3Dh (D2F0) 
Interrupt Ball Default Value: O1h 


ici Attribute p eseription 


INT Ball 
| Ol: INTA 


Offset Address: 3F-3Eh (D2F0) 
Bridge Control Default Value: 0 0000h 


a 


Secondary Bus Reset 
0: No reset 
1: Triggers a warm reset on the corresponding PCI Express Port 


Base VGA 16 bits Decode 
0: All VGA alias range will be forwarded 
1: Only forward base VGA ran j 


VGA Compatible I/O and Memory Address Range 

0: Do not forward VGA compatible memory and I/O 

1: Forward VGA compatible memory and I/O 

Note: VGA addresses are memory A0000-BFFFFh and I/O addresses 3B0-3BBh, 3C0-3CFh and 3D0-3DFh (10- 
bit decode). "Mono" text mode uses B0000-B7FFFh and "Color" Text Mode uses B8000-BFFFFh. Graphics 
modes use Axxxxh. Mono VGA uses I/O addresses 3Bx-3Cxh and Color VGA uses 3Cx-3Dxh. If an MDA is 


e will not be forwarded 


present, a VGA will not use the 3Bxh I/O addresses and BO000-B7FFFh memory space; if not, the VGA will use 
those addresses to emulate MDA modes. 

Block/Forward ISA I/O Cycles 

0: Forward all I/O cycles with address in the range defined by the I/O Base and I/O Limit 

1: Do not forward ISA I/O that are in the top 768 bytes of each 1K byte block address range 

SERR Enable 

Controls the forwarding of ERR_COR, ERR_NONFATAL and ERR_FATAL from secondary to primary 

0: Disable 1: Enable 

Parity Error Response Enable 

0: Ignore the response to poisoned TLPs 
{_1: Enable the response to poisoned TLPs 


PCI Express Capability Registers (40-63h 


Offset Address: 40-41h (D2F0) 
PCI Express List Default Value: 6810h 


—— ah [68h es _ 
p70 | RO 10h | Capability ID 
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Offset Address: 43-42h (D2F0) 
PCI Express Capabilities Default Value: 0141h 


Interrupt Message Number 


Device / Port Type 
0100b: Root Port of PCI Express Root Complex 


Capability Version _ 


Slot Implemented 
This bit when set indicates that the PCI Express Link associated with this Port is connected to a slot (as compared 
to being connected to an inte ing di : 


Offset Address: 47-44h (D2F0) | 
Device wih clean Default Value: 0000 Onnih 


F adpoiat LOs Acceptable Latency 
This field is set up through PHY ne 
Extended Tag Field Supported 
0: 5-bit Tag field supported 

1: 8-bit Tag field supported 
Reserved | 


Max Payload Size Supported 
OU EACLE CSI i) a ea a ee ee en ee ee ee 


Offset Address: 49-48h (D2F0) | 
Device Control | Default Value: 0000h 


SS 
RO/RW 


Reserved | 


homed 

at 
| 
i 
i 
| 
i 


14:12 


Max Read Request Size 
000b: 128 bytes 
This field sets the maximum Read Request size for the device as a Rea 


Auxiliary Power PM Enable 

This bit when set enables device to draw AUX power independent of PME AUX power. 

Phantom Functions Enable | 

Not supported. 

Extended Tag Field Enable 

When Rx47-44[5] ((DAXTAGF_PEG)) is set to 0, Rx44[5] is RO 

When Rx47-44[5] (DAXTAGF_ PEG)) is set to 1, Rx44[5] is RW 

Max Payload Size 

Maximum TLP payload size. 

Enable Relaxed Ordering 

If this bit is set to 1, the device is permitted to set the Relaxed Ordering bit in the Requestor Attributes of the 
transactions it initiate that do not require strong write ordering. 

Unsupported Request Reporting Enable 

Fatal Error Reporting Enable 

For a Root Port, the reporting of Fatal errors is internal to the root. No external ERR_FATAL message is 
generated. 

Non-Fatal Error Reporting Enable 

For a Root Port, the reporting of Non-Fatal errors is internal to the root. No external ERR_- NONFATAL message 
is generated. 


Enable No Snoop 
If this bit is set to 1, the device is permitted to set the No Snoop bit in the Requestor Attributes of the transactions 
it initiate that do not require hardware enforced cache coherency. | 


= 


= 


= 


Correctable Error Reporting Enable 
For a Root Port, the reporting of correctable errors is internal to the root. No external ERR_COR message is 
generated. 


wa ve Ag a 
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Offset Address: 4B-4Ah (D2F0) 
Device Status Default Value: 0010h 


Reserved 


Transactions Pending 
This bit when set indicates that the Port has issued Non-Posted Requests on its own behalf (using the Port’s own 


Fatal Error Detected 
Non-Fatal Error Detected 
Correctable Error Detected 


Offset Address: 4F-4Ch (D2F0) 
Link Capabilities Default Value: 0010 0C41h 


| Bit | Attribute Default Description 
00h Port Number 
This field indicates the PCI Express Port number for the given PCI Express Link. 


Reserved 


Link Capabilities Register 
Data Link Layer Link Active Reporting Capable 


Reserved 


L1 Exit Latency 
000: less than lus. 


The value reported indicates the length of time this Port requi nlete transition from L1 to LO. 
LOs Exit Latency 

000: less than 64ns. 

The value reported indicates the length of time this Port requires to complete transition from LQs to LO. 


Active State Link PM (ASPM) Support 

11b: LOs and L1 supported. 

This field indicates the level of ASPM supported on the PCI Express Link. 
Maximum Link Width 

010000b: x16 Link width 

Maximum Link Speed 

0001b: 2.5Gb/s Link speed = = 


Offset Address: 51-50h (D2F0 
Link Control Default Value: 0000h 


15:8 | — | 0 [Reserved 


7 RW Extended Synch LCES_PEG 
0: FCU Timer limit is 30us | 
1: FCU Timer limit is 120us. 


RW Common Clock Configuration . LCCCC_PEG 
0: Indicates that this Port and the component on the opposite end of the Link are operating with 
asynchronous reference clock. 
1: Indicates that this Port and the component on the opposite end of the Link are operating with 
a distributed common reference clock. 


5 WIC Retrain Link | | 
A write of 1 to this bit initiates Link retrained by directing the Physical Layer LTSSM to the 
Recovery state. 


RAs... eee eee 
This bit disables the Link when set to I. 
HB ad Medd 7 ro PL 
0: 64 byte 
We ee ed 


2 [= 0 Reseved—OSOS—S—SSSSC“‘“SsSCSCS‘“‘“‘“‘“‘i 


Link Active State PM (ASPM) Control 
00b: Disabled 01b: LOs Entry Enabled 


Mnemonic 


Description 
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Offset Address: 53-52h (D2F0 
Link Status Default Value: Onnlh 


Data Link Layer Link Active 
Slot Clock Configuration 


aw 
pes | A 
Go] ee 
aS 


0: Use an independent clock irrespective of the presence of a reference on the connector. 
1: Use the same physical reference clock that the platform provides on the connector. 


a ae 
Link Training | 
This bit indicated that Link training is in progress (Physical Layer LTSSM is in Configuration or Recovery state) or that 


— 
No 


1b was written to the Retrain Link bit but Link training has not yet begun. Hardware clears this bit once Link training is 


Training Error 
Set when a Link training error occurred. Cleared by hardware upon successfully training of the Link to the LO Link state. 


Hwlinitxxxxxx| Negotiated Link Width 
000001: x1 000010: Reserved 
000100: x4 001000: Reserved 
010000: Reserved 

(oe | Link Speed 
0001: 2.5Gb/s negotiated Link s 


Offset Address: 57-54h (D2F0 
Slot Capabilities Default Value: 0000 0060h 


00h Physical Slot Number 


10 
9:4 
:0 


3 


Physical slot number attached to the Port 


Reserved 


Slot Power Limit Scale 
Write to the field causes the Port to send the Set Slot Power Limit message. 


00h Slot Power Limit Value 


Write to the field causes the Port to send the Set_Slot_Power_Limit message. 


| 0 __| MRL Sensor Present 
| 0 ~—*| Power Controller Present ——“‘“*s“‘“‘“SSSCd”d 
| 0 Attention Button Present. ——“(‘“‘CSCOCOC*S*s*sSsSsSCSCSCis 


|Hot-plugSurprise. eeeeeseseseseseseses—aesessssa 
. 
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Offset Address: 59-58h (D2F0) 
Slot Control Default Value: 0000h 


a 
15:13 Reserved _ 
12 
11 
7:6 
5 
4 
3 
2 


Slot Control 
Data Link Layer State Changed Enable 

0:Disable 1: Enable 
Reserved 

Power Indicator Control 
00: Reserved 01: On 10: Blink 11: Off 

Writes to this field cause the Port to send the appropriate POWER INDICATOR * Messa 
Attention Indicator Control 
00: Reserved 01: On 10: Blink 11: Off 

Writes to this field cause the Port to send the appropriate ATTENTION INDICATOR * Messag 
Hot-Plug Interrupt Enable 
This bit when set enables generation of Hot-Plug 1 
Command Completed Interrupt Enable 

This bit when set enables the generation of Hot-Plug interrupt when a command is completed by the Hot-Plug 
controller. 

Presence Detect Changed Enable 


This bit when set enables the generation of Hot-Plug interrupt or Wakeup event on a presence detect changed event. 


Power Fault Detected Enable 

Attention Button Pressed Enable 

This bit when set enables the generation of Hot-Plug interrupt or Wakeup event on an Attention Button pressed 
event. 


e. 


¢. 


events. 


Offset Address: 5B-5Ah (D2F0) 
Slot Status Default Value: 0000h 


RW 
RW 
RW 
RW 
RW 
RW 
RW 


a 

a re 
Data Link Layer State Changed 

Ls 0 
Presence Detect State 

ek 0: Slot emp 1: Card present in slot 

p 5 |) ROTO MRL SensorState 

| 4 | CWC |S CommandCompleted 

| 3 | CWC | sd PresenceDetectChanged 

| 2 |) CROC ~~ MRL SensorChanged 

| 1 |) = RO | ~~  PowerFaultDetected 
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Offset Address: 5D-5Ch (D2F0) : 
Root Control Default Value: 0000h 


a 


PME Interrupt Enable 

0: Disable 

1: Enable interrupt generation upon receipt of a PME message as reflected in the PME status register bit. A PME 
interrupt is also generated if the PME status register bit is set when this bit is set from a cleared state. 
System Error on Fatal Error Enable 

0: Disable 

1: Enable generation of a System Error if a Fatal Error(ERR_FATAL) is reported by any of the devices in the 
hierarchy associated with the Root Port, or by the Root Port itself. 

System Error on Non-Fatal Error Enable 

0: Disable 


1: Enable generation of a System Error if a Non-Fatal Error (ERR NONFATAL) is reported by any of the devices 
in the hierarchy associated with the Root Port, or by the Root Port itself. 

System Error on Correctable Error Enable 

0: Disable 

1: Enable generation of a System Error if a Correctable Error (ERR_COR) is reported by any of the devices in the 
hierarchy associated with the Root Port, or by the Root Port itself. 


Offset Address: 63-60h (D2F0) 
Root Status — Default Value: 0000 0000h 


a 
PME Pending | 
0: No pending PME 
1: Indicates that another PME is pendin 
a WIC Ll PME Status | 
Indicates that the PME was asserted by the Rec 


15:0 PME Requestor ID 
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PCI Power Management Capability Structure Registers (68-6Fh) 


Offset Address: 6B-68h (D2F0) 
Power Management Capabilities Default Value: C802 7001h 


19h PME Support 
Bit 31, 30 and 27 are set to 1b (PME Message will be forwarded). 
On 


1 Support 


Offset Address: 6F-6Ch (D2F0) 
Power Management Status/Control Default Value: 0000 0000h 


23:16 | RO | 


15 RWICS PME Status 
This bit’s setting is not modified by hot, warm or cold reset. 
ee Sey 


Data Scale 


Data Select 


RWS PME Enable | 
This bit’s setting is not modified by hot, warm or cold reset. 


Reserved 


Lo | RW 0 Power State 


PCI Message Signal Interrupt (MSI) Capability Structure Registers (70-87h 


Offset Address: 73-70h (D2F0) 
MSI Capability Support Default Value: 0180 0005h 


| 23. | RO | 1 -___| This MSI capability supports 64 bit message address onl 
RW 


Multiple Message Enable 


22:20 
000: 1message allocated 001: 2 message allocated 
010: 4 message allocated 011: 8 message allocated 
100: 16 message allocated 101: 32 message allocated 


11x: Reserved 


MSI Enable 
0: This Port is prohibited from using MSI to request service 
1: This Port is permitted to use MSI to request service. 


| 15:83 | RO | 0 __| Next Capability Pointer | 
7:0 | RO | __05h__| Capability 1D 


19:17 Multiple Message Capable 
000: Imessage requested 001: 2 message requested 
010: 4 message allocated 011: 8 message allocated 
100: 16 message requested 101: 32 message requested 
11x: Reserved 
a 
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Offset Address: 77-74h (D2F0) | 
System-Specified Message Address - Low Default Value: 0000 0000h 


| 31:2 | RW | 00h | System-Specified Message Address Bit [31:2 


1: 0 System-Specified Message Address Bit [1:0] 


Offset Address: 7B-78h (D2F0 
System-Specitied Message Address. - ‘High — Default Value: 0000 0000h 


Offset Address: 7D-7Ch (D2F0) 
Message Data Default Value: 0000h 


Message Data 
| The message data is to be put on data [15:0] of MSI cycles _ 


Offset Address: 83-80h (D2F0) 
Message Mas Mask Control — | Default Value: 0000 0000h 


| 3it [RO [00h N 
el Ae Le Aa SN ToT, RAO TREES 


Offset Address: 87-84h (D2F0) 
Message Pending Status | Default Value: 0000 0000h 


| 3: | = =RO | =00h_—i| Pending Bit, 
| OT RO 0 _| Pending Bit for Message 0 


PCI Express Transaction Layer Registers (A0-A4h) 


Offset Address: AOh (D2F0) 
Downstream Control = _Default Value: Oth 


[a [ Awribate | bee | OCSC~C~SCSCS pon SSCSC~“~S~S~S 
Sa ial Downstream Cycles Have Traffic Class TC1 

0: Disabled 1: Enabled 
ay ee Downstream Cycles Have Attribute “No Snoop” Set 

0: Disabled 1: Enabled 
ae ile Downstream Cycles Have Attribute “Relaxed Ordering” Set 

0: Disabled 1: Enabled 


Downstream Lock Cycle Support 
0: Disabled 1: Enabled 


Downstream Arbitration Scheme 
0: Fixed priority: VC1 CPL > VCO CPL > Down Stream Command 
1: Round Robin arbitration priority between VC1 CPL, VCO CPL and Down Stream Command 


2 RW Downstream Post-Write Allowed to Pass IOW 
0: Not allowed 1: Allowed 


Downstream Post-Write Allowed to Pass Read 
0: Not allowed 1: Allowed 


RW 1 Downstream Pipeline | 
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Offset Address: Alh (D2F0) 
Downstream Control II Default Value: 04h 


Downstream Configuratior Configuration Completion ‘Status 
0: Normal completion. 
1: At least one configuration rec 


RW TRANS Assert Wait State at Receiving DownsTream Write Data 
0: Disable 1: Enable 


Reserved 


a 
C2P Read Completion Timer for Vector Development Mode 
When this bit is set to 1, the timer in RxA1[2:0] becomes: 
000: lus 001: lus 
O10: lus 011: lus 
100: 3us 101: 3us 


110: 3us 111: 3us 
C2P Read Completion Timeout Timer 

000: Reserved | : lms 
010: Reserved : 10ms (Spec. lower bound) 
100: 30ms : 50ms (Spec. higher bound) 
110: 100ms : Reserved 


Status) completion. 


Offset Address: A4h (D2F0) 
Upstream Control — _ Default Value: Ch 


| Upstream Address A35~A31 Forced to0 
0: Disabled 


Upstream Checking Malformed TLP through “Byte Enable Rule” And “Over 4K Boundary Rule” 
0: Disabled 1: Enabled 
Downstream Read Wait Till The Upstream Write Data Flushed 
0: Disabled 1: Enabled 
Infinite Flow Control 
0: Current Design 
1: CPLH & CPLD & NPD Become Infinite mode 
Flow Control Update for Each Header 
0: Current Design (update header credit whenever received two TLPHs 
: Update header credit whenever received TLPH(include PH,NPH and CPLH 
VC1 Request Queue Usage (when VC1 is disabled in the capability header; i.e. Rx144[0] = 0) 
0: Disabled 
1: Enabled, it allows Transaction Layer map non-snoop upstream request through VC1 Request Queue to the 
Central Traffic Controller (Note that when this bit is 1, bit-O has to be 0 
Disable Virtual Channel 1 Support 
0: Enable VC1, data FIFO of VC1 is used by VC1. 
1: Disable VC1, data FIFO of VC1 is reallocated to VCO, which doubles the size of VCO data FIFO. 


PCI Express Data Link Layer Registers (B0-B8h 


Offset Address: BOh (D2F0) 
Ack/Nak Latency Timer Limit Default Value: 0Ch 


Bit] Actribure | Defaui Description 


7:0 RW 0Ch Timer Limit for Ack/Nak Latency Timer and Update FC Latency Timer (in unit of 250MHz) 
00: 4 x 1 Clocks 01: 4.x 2 Clocks 
02: 4 x 3 Clocks. a 
On: 4 x (n+1) Clocks FF: 4 x 256 Clocks. 
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Offset Address: B1h (D2F0) 
atl Timer Limit _ Default Value: 12h 


Replay Timer Limit (In unit of 250MHz) 
00: 8 x 1 Clocks 01: 8 x 2 Clocks 


02: 8 x 3 Clocks 


On: 8 x (n+1) Clocks FF: 8 x 256 Clocks. 


Offset Address: B2h (D2F0) | 
FCU Control and Status Default Value: 40h 


eS) aE” 
SS 

1 Means the FCU timeout has occurred 

FCU Receive Timer Enable Control 
nee 0: Disable the timeout mechanism 

1: Enable the timeout mechanism 


FCU Receive Timer Limit 
0: Timeout limit of 200us 
1: Timeout limit of 300us 
FCU Receive Timer Reset Control 
0: Timer reset by FCI/FCU only 

1: Timer reset by any received DLLPs 


DL and TL Gard Bit 
| Reset upstream related logic 


Offset Address: B3h (D2F0) 
Replay Timer Control _ Default Value: 80h 


| Replay Timer Control while Rewind (resend those DLLPs which do not have i ia ACK/NAK 
received) 

00: Hold Replay Timer during rewind 

01: During rewind, if ACK/NAK comes in, reset and hold the Replay Timer 

10: During rewind, reset and hold the Replay Timer as long as the Retry Buffer is empty 
11: Reserved 


When Rx50[7], LCES_PEG, is set to 0: 
000: Wait forever for the Acknowledge from the device side 
001: Resend the TLP after 1 x Replay timer expired 

010: Resend the TLP after 2 x Replay timer expired 

011: Resend the TLP after 4 x Replay timer expired 

100: Resend the TLP after 8 x Replay timer expired 

101: Resend the TLP after 16 x Replay timer expired 

110: Resend the TLP after 32 x Replay timer expired 

111: Resend the TLP after 64 x Replay timer expired 


When RX50[7], LCES_ PEG, is set to 1: 
000: Wait forever for the Acknowledge from the device side 
001: Resend the TLP after 16 x Replay timer expired 
010: Resend the TLP after 32 x Replay timer expired 
011: Resend the TLP after 64 x Replay timer expired 
100: Resend the TLP after 128 x Replay timer expired 
101: Resend the TLP after 256 x Replay timer expired 
110: Resend the TLP after 512 x Replay timer expired 
111: Resend the TLP after 1024 x Replay timer expired 
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Offset Address: B4h (D2F0) 
Arbitration 1 Default Value: 00h 


[Bi | Ate | Det | SSCS ipo SSSCS™S 
ee Cn Reserved eee ee 


nae TLP vs. Flow Control Initialization for VCO in Arbitration 


0: TLP is not allowed to pass FCI2 for VCO 
1: TLP is allowed to pass FCI2 for VCO 
Data Link TX Packets Arbitration Scheme 
000: Round Robin 

001: Reserved 

010: Strict priority: TLP > ACK/NAK > FCU 
011: Strict priority: TLP > FCU > ACK/NAK 
100: Strict priority: ACK/NAK > TLP > FCU 
101: Strict priority: ACK/NAK > FCU > TLP 
110: Strict priority: FCU > TLP > ACK/NAK 
111: iority: FCU > ACK/NAK > TLP 


Offset Address: B5h (D2F0) 
FCU Control Default Value: 10h 


oe a Reserved 
FCU (Flow Control Unit) Timer Control 
0: Update flow control credit when either Transaction Layer requested packets being sent or when FCU timer 
expired 
1: Update flow control credit only when FCU timer expired 


FCI (Flow Control Initialization) Process End Condition 
0: Complete FCI process when TLP/FCU has been received 


1: Do not complete FCI process even when TLP/FCU has been received 
VC1 FCI DLLP Transmission Scheme 

0: Transmit FCI DLLP only when FCI timer expired 
as the FCI 


5:4 RW 01 ACK DLLP Collapse Method 
00: Send ACK when the latency timer RACKLTLM (RxB0) expired. 
01: Send ACK every 4 correct TLP has been received 
10: Send ACK every 8 correct TLP has been received 
16 correct TLP has been received 


| 1: Transmit FCI DLLP continuously as lon process is not finished 


Offset Address: B6h (D2F0) 
Transaction / Link Layer Checking Control Default Value: 05 03h 


A 


an Reserved 


VC Negotiate Pending Control for VC1 
0: Assert VC negotiation pending after VC1 is enabled 
1: Assert VC negotiation pending after RESET is de-asserted 


RESO cee cece set se 2 ee ee 
2 RW ECRC Checking Control for the Case of TD equals tol but no ECRC field in TLP 
0: Ignore the error 
1: Report error to Transaction Layer, which will mark the TLP as a Malformed TLP 
RW Length Malform Report Control 
0: Do not report length malform to Transaction Layer 
1: Report length malform to Transaction Layer 
RW ] LCRC Checking Control 
0: Do not check LCRC 
1: Check LCRC 
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Offset Address: B8h (D2F0) | 
Data Link Layer Header Position Default Value: 00h 


7a [0 Reserved 


RW Data Link Layer Header Position 
0: SDP (Start DLLP) can be in Lane0/4/8/12 
1: SDP (Start DLLP) always at Lane0. 


CI Express Physical Layer Registers C0-CBh 


Offset Address: C3-C0h (D2F0) 
PHY Control Default Value: 0023 0003h 


PHYLS State Mapping 


Lane Enable . 
0: Enable lanes based on LTSSM negotiation results 
1: Enable lanes based on receiver detection's results 


31:24 
23:22 


Bypass PHYES Receiver Detect Function 
0: RCVOUT is derived from PHYES 


1: Bypass receiver detect: RCVOUT = 1 

Reserved 

Disparity Check Enable : 

0: Disable -1: Enable 

State Machine LTSSM 

0: Wait for the electrical idle signal from the PHYES or 12ms after RESET# become inactive. 
1: Always wait for 12ms after the RESET# become inactive. 
Reserved 

PHY Lane Configuration Setting 

10000-01000: Reserved 

00100: x4 with normal connection 

00010: Reserved 

00001: x1 with normal connection 

01111-10111: Reserved 

10111: x8 with reverse connection 

11011: x4 with reverse connection 

11101: Reserved 

11110: x1 with reverse connection 

10101: force into LOs state (for testing and measurement used only) 
00000: Use phy negotiation 

Other values are not allowed. 

Quick Timeout Counter Setting 

When set to 1, following timeout counters will be shorter: 
TIMEOUT_2MS 0 TIMEOUT_4US 

TIMEOUT_12MS © TIMEOUT_24US 
TIMEOUT_24MS 0 TIMEOUT_48US | 
TIMEOUT_48MS 0 TIMEOUT_96US 
TIMEOUT_1024TS 0 TIMEOUT_32TS 

Receiver Detection: 15x1024ns 0 1x1024ns 

Disable Data Scrambling/Descrambling . 

0: Enable 1: Disable 
Loopback Mode Selection (Applies to All 16 Lanes) 
000: No loop back 

001: PHYLS loopback from TX end to RX end 

010: PHYES loopback from TX end to RX end 

011: Reserved 


nN 
oF 


19:18 


~ 
ve) 
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RW 


——s 


15:13 


Se poe 
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100: Reserved 


101: PHYLS loopback from RX end to TX end 

110: PHYES loopback from RX end to TX end 

111: Reserved 

011 COMMA Detection Window 

000, 001: Illegal values 

a: : Delay number of T to determine correct lane-to-lane deskew value 
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Offset Address: C7-C4h (D2F0) 


Elastic Buffer Base Registers for Lane 0 to 7 Default Value: 4444 4444h 
es Reserved 7 


4h Elastic Buffer Base Register for Lane 7 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 
Reserved 
26:24 RW 4h Elastic Buffer Base Register for Lane 6 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 
Reserved 
22:20 RW 4h Elastic Buffer Base Register for Lane 5 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 
Reserved 
4h Elastic Buffer Base Register for Lane 4 
0, 1, 7: egal values 
Others: delay numbers of T for elastic buffer operations 
Reserved 
Elastic Buffer Base Register for Lane 3 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 
Reserved 


10:8 RW 4h Elastic Buffer Base Register for Lane 2 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 


Reserved 

Elastic Buffer Base Register for Lane 1 

0, 1, 7: Illegal values 

Others: delay numbers of T for elastic buffer operations 
Reserved 

4h Elastic Buffer Base Register for Lane 0 

0, 1, 7: Illegal values 

Others: delay numbers of T for elastic buffer operations 


eS) 
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Offset Address: CB-C8h (D2F0) 


Elastic Buffer Base Registers for Lane 8 to 15 


Elastic Buffer Base Register for Lane 15 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 


Default Value: 4444 4444h 


Reserved 


Elastic Buffer Base Register for Lane 14 
0, 1, 7: Illegal values 
Others: delay numbers of T for elastic buffer operations 


| Reserved 


Elastic Buffer Base Register for Lane 13 

0, 1, 7: Illegal values 

Others: delay numbers of T for elastic buffer operations 
Reserved 


Elastic Buffer Base Register for Lane 12 
0, 1, 7: Illegal values 


Others: delay numbers of T for elastic buffer operations 
Reserved 

Elastic Buffer Base Register for Lane 11 

0, 1, 7: Illegal values 

Others: delay numbers of T for elastic ous operations 
Reserved 

Elastic Buffer Base Register for Lane 10 

0, 1, 7: Illegal values 

Others: delay numbers of T for elastic buffer operations 
Reserved 

Elastic Buffer Base Register for Lane 9 

0, 1, 7: Illegal values 

Others: delay numbers of T for elastic buffer operations 
Reserved 

Elastic Buffer Base Register for Lane 8 

0, 1, 7: Illegal values 

__| Others: delay numbers of T f delay numbers of T for elastic buffer operations 
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PCI Express Power Management Module Registers (D0-D3h 


Offset Address: D3-D0h (D2F0) 
PMC Control Default Value: 0000 0050h 


31:24 | 00h = [IdlePeriodtoEnter ASLI i t—(i‘“‘s~i‘“‘“‘“;!W! 
Minimum time period is 128ns 
00: 128ns 


01: 2x128ns 


02: 3x128ns - 


FF: 256x128ns 

00h Idle Period to Enter LOs 

Minimum time period is 128ns (LOSLIM_PEG = 00) 
00: 128ns 

01: 2x128ns 

02: 3x128ns 


23:16 R 


= 


FF: 256x128ns 

Error Status Report 

This bit is set when device cannot have electrical idle after the waiting period programmed at RxD1[5:4] 
expired. 

Reserved 

Electrical Idle Waiting Period before Move to L1 State (after issue ACK to the L1 request from the 
device). 

00: Always wait for electrical idle 

01: Wait 32 clock 

10: Wait 64 clock 

11: Reserved 

Reserved 

Downstream Cycles Triggered C2P Cycles, Period of Saviig at LO Before Returned to L1 for PHY (when 
PMU is in non-D0 state) 

00: Immediately 

01: 1 cfgW or message + delay 10T 

10: 1 32QW +1cfgW or message+ delay10T 

11:2 32QW +1 cfgW or message +delay10T 

101 Timeout Period 

This timer is used when waiting for ACK from a device after issued PME _TURNOFF message to notify the 
device to move to power down mode. 


= 
O 


— 
= 


13:12 
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000: lus 
010: 4us 
100: l6us 
110: 64us 
Reserved 


ww 
NO 


Link Loopback 
0: Normal operation 

1: Direct device to enter Loopback mode, receiving data in the device will be sent to the transmit side 
LTSSM State During Link Reconfigure Link Width 

0: When reconfigure link width, LTSSM must be in Detect state 

1: When reconfigure link width, LTSSM can be in Configuration state 


= 


re 
<= 


vs) a 


PCI Express Message Controller Related Registers (D8h 


Offset Address: D8h (D2F0) 
PMC Pg SS a 


| Attribute | | Default | 


001: 2us 
011: 8us 
101: 32us 
111: 128us 


Default Value: 00h 


po eseription 


Excessive Errors Occurred But Not Reported in MSGC 
0: Normal operation. 
1: There are errors not reported to the system 


| 0 Reserved ee 
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PCI Express Electrical PHY Registers (E0-EAh) 


Offset Address: E0h (D2F0) , | 
PHYES Module Control (For x4 Root Ports) | Default Value: 02h 


SA aR ASI ST |" —— ACSEARLE 
| 31 | URW |_| Charge Pump Current Control 
oC SCURW |_| Charge Pump Style Control | 


Offset Address: Elh (D2F0) 


PHYES Module Related Control Default Value: 08h 


| Bit | Attribute | Default Description 
7s reserve 


Receiving Polarity Change Control 
0: Have the same polarity on the loop-back/received data 
1: Have reverse polarity on the loop-back/received data 


3:2 | RW Squelch Window Select (64~175mv 


Pocus Idle State Exit Condition: Number of Non Idle Signal Detected Before Exit Idle State 
1: 10 bits 
Electrical Idle State Enter Condition: Number of Idle Signal Detected Before Enter Idle State 
| 0: 2 bits 1: 10 bits 


Offset Address: E2h (D2F0) 
First s 5 Lanes PHYES Module Control - — - Rx/Tx IT _ Default Value: 00h 


| 0d Reserved eee 


a oe 
Seer PHYES Clock Buffer Power Down on Lane 0-7 
0: All enable. 
1: Power down 
4 RW Lane 4-7 Clock Buffer Power Down 
0: All enable 
1: Lane 4-7 power down 
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Offset Address: E3h (D2F0) 
First 8 Lanes PHYES Module Control — Rx/Tx I Default Value: 42h 


PCIe Pads Driving Control 
0: Autocomp 
1: Manual settin h bits [2:0] 
Filter Depth Valid Only When CDR Type is set to 0 
00: filter depth = 1 
01: filter depth = 4 
10: filter depth = 8 


4 RW CDR Type 
0: 1/N type 
1: Pseudo 6X scheme 


Reserved / CDR filter Depth 
0: filter depth = 3 1: filter depth = 2 
First 8 Lanes, Lane 0 —7, Termination Resistance Selection 
Resistance Range: 62 (000b) ~ 439 (111b) 

Default: 50Q (010b 


Offset Address: E4h (D2F0) 
First 8 Lanes PHYES Module Control — Rx/Tx I Default Value: 44h 


te Te [poe 


Pre/De-Emphasis Level Selection 
{Driver Current Source Selection _ 


Offset Address: E8h (D2F0) 
Second 8 Lanes PHYES Module Control - ~ “RYT x I Default Value: 00h 


a 
a 


4 Lane 12-15 Clock Buffer Power 
0: All enable 
1: Lane 12~15 power down 


Receiver Input Rise Delay (duty cycle adjustment for the second 8 lanes) 


Offset Address: E9h (D2F0) 
Second . Lanes eux neue one ~_ Ru'Tx Le _ Default Value: 02h 


| PCIe Pads Driving Control 
0: Autocomp 


through bits [2:0 


Second 8 Lanes, Lane 8 —15, Termination Resistance Selection 
Resistance Range: 62Q (000b) ~ 430 (111b) 
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Pre/De-Emphasis Level Selection 
__4h__| Driver Current Source Selection 


CI Express Electrical PHY Test Registers (F0-F7h 


Offset Address: F3-F0h (D2F0) | 


PHY Test Default Value: 0600 0000h 
Ns 


Electrical PHY Test Mode Enable EPHYTST_PEG 
Program this bit to 1 to start Electrical PHY test 


Test Pattern Check Length 
Number of T when the receiving side starts to check transmitted and received patterns 
Suggested Value Settings: (Lane 0 for example) 

RxCO[5:3] = 001b: RxC4[2:0] + 2 
RxCO0[5:3] = 010b: RxC4[2:0] + 2 + 
Select Test Pattern 
0000: SKP order-set 

0001: User define, use RxF6[9:0] 

0010: K28.5 test bit sequence 

0011: K28.7 test bit sequence 

0100: K test for differential pair current 

0101: J test for differential pair current 

0110: D21.5 test bit sequence 

0111: D30.3 test bit sequence 

1000: Ten contiguous run of 3 test bit sequence 
1001: Low transition density test bit sequence 
1010: Half-rate/quarter-rate test bit sequence 
1011: Low frequency spectral test bit sequence 
1100: Simultaneous switching test bit sequence 
1101: D 10.2 test bit sequence 

1110: D 24.3 test bit sequence 

1111: Compliance test bit sec 


aa 

| 30:28 | 

ot 
Select Lane for Loop Back Test 


| ; 
0000: Loop back test on laneO 


- we 


Loopback Path Latency/4ns) + 1 


0001: Loop back test on lanel 
1111: Loop back test on lane15 


15:8 RW 00h Repeated Count of the Test Pattern (as selected in RxF2[7:4]) 
When using loopback mode to test electrical PHY, the following should be satisfied: 
RXF1 ’ 8 > loopback latency/4ns 
00~0Bh: Illegal.value 
OCh: Test pattern repeats 12 times 
ODh: Test pattern repeats 13 times 
FFh: Test pattern repeats 255 times 


[70 [|__| 0 | Reserved 
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Offset Address: F7-F4h (D2F0) | 
PHY Test Symbol Default Value: 0000 0000h 


1: An error occurred in loop back test mode receiving side 
Electrical PHY Built-In Self Test Error of Symbol Comparison 
That same errors happen or COMMA symbols are never detected during PHYBIST period; reported from 


PTNCMP 


Offset Address: F9-F8h (D2F0) 
PHY BIST Counter Test Mode Default Value: 0000h 


| = 1500 =| CRO —S{_~—s0000 PHY BIST Period Electrical PHY Test Error 
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Device 2 Function 0 (D2F0) — PCI Express Root Port 0 Extended Space 


Registers defined in the Extended Space can be accessed through PCI Express Enhanced Configuration Access Mechanism, which 
utilizes a flat memory-mapped address space to access the configuration registers. Please check PCI Express Specification for the 
detail information. 


Advanced Error Reporting Capability (100-137h) 


Offset Address: 103-100h (D2F0) 
Advance Error Reporting Enhanced Capability Header Default Value: 1401 0001h 


140h Next Capability Offset 
Capability Version 


Offset Address: 107-104h (D2F0) 
Uncorrectable Error Status Default Value: 0000 0000h 


a 
A 


| 20 =| ~~ RWICS | (0 _| Unsupported RequestErrorStatus(TL) — s—“‘S*sSCSCSsS 
| 19 | Ce RWICS— | OCT ECRCErrorStatus(TL) ee —COsi—“Cs—‘—‘“‘“‘ és 
| 17 —«|_ =~ RWICS”— | —— 0 sd Receiver OverflowStatus(TL) ee —“(is—“‘“‘“‘“‘(S*SCS”*~*~*~*C™C™C*‘*zr 
| 16—S| ~SEMRWICS'”— {| ~~ Unexpected CompletionStatus(TL) tt —“‘“:*éSOCOOOOOC‘izCO 
| 15 | CC RWICS | 0s CompleterAbortStatus(TL)—(Cs—‘“—s‘“‘“‘“™éO Cd*tt 
| 14 | RWICS~— | 0s Completion TimeoutStatus(TL) rr ——(‘“‘“‘“‘“‘(‘“‘(‘(‘(‘(‘(‘(‘Cs;és*™ 
| 13, | CM RWICS~—|_ 0 si] Flow Control ProtocolErrorStatus(TL) ——s—“‘“‘“‘“(“(“C‘S*~*s™ 
| 12, SRWICS”— || 0 Ss Poisoned TLPStatus(TL) eC s—“‘“‘“(“‘“(*S*sSSSSCS~C~C~C~C~CSCSC*dz 
cars| — [0 Reserved 

| 4 RWicS |_| Data Link ProtocolErrorStatus(DLL) ee s—‘“‘“‘(‘C*S*s*s~*dzY 
30 Reserved 


Offset Address: 10B-108h (D2F0) | | 
Uncorrectable Error Mask Default Value: 0000 0000h 


Default 


pO Reserved 
| __0 __| Unsupported Request Error Mask(TL) ——‘“‘“‘“(“‘(“(CS*S*S*C*C*~S 
| 0) | ECRCErrorMask(TL) 
| 0 | Malformed TLP Mask(TL) 
ae See Receiver Overflow Mask (TL 
| _0 __| Unexpected Completion Mask(TL) ——Ciisss—“‘“‘(C:*S*sSCSCS 
| 0 _| Completed AbortMask(TL) ——i—‘“‘“‘“‘“‘(‘(“‘(‘(SCCUUUUUUUCSY 
| 14 | CRWS | Ss Completion TimeoutMask(TL) rt —“(‘“C*éCSCSC™OOCOCOCSC“‘(‘(®’RNN#S“SCON 
ae se 
ot ae 
fe Or a 
i ae 
tes 
ae ae 


Z 
NM 
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MA 


Offset Address: 10F-10Ch (D2F0) 
Uncorrectable Error Severity Default Value: 0006 0011h 


I 
I 
TL 


Default 


Completed Abort Error Severity (TL 
Completion Timeout Error Severi 
Flow Control Protocol Error Severity (TL 


Poisoned TLP Severity (TL 


Reserved 


Data Link Protocol Error Severity (DLL 


Reserved 


Training Error Severity (PHY 


nN Ccmadl Lemeell Eoumdl fenend all (ane fanenll Le 

i Ny] Wo| Be] an ~1/00};\0/O 
z z 
NM 1o2) 


1 


Offset Address: 113-110h (D2F0) 
Correctable Error Status Default Value: 0000 0000h 


mB | — | 0 |ReevedSOSC~SSOSOCSCSCSCSC“‘SO*SSSS 
12 RWICS | 0 _| Replay Timer Timeout Status (DLL 
pairs id Reserved SC~“—~*SSOCOCCOCSC“CSC“‘CSNSCSCSC“CNSNCS 
| =e 8&—Ssi‘iY:ss se RWICS)—|iSsT: REPLAY NUM Rollover Status (DLL 
RWICS | 0 _| Bad DLLP Status (DLL 
| 6 |  RWicS | 0 {| Bad TLP Status (DLL 
sr dS —«*d Reserved 
oS RWICS |_| Receiver Error Status(PHY) 
Offset Address: 117-114h (D2F0) 
Correctable Error Mask Default Value: 0000 0000h 
[wie | Awribowe | Detww [SCSCSCS~SC~CS ero 


PE 
| 12 | RWS {| Ss ReplayTimerTimeoutMask(DLL) 
[asf died SC—C“CSsSSSCCSC“C‘“‘“SSCCSC“CNSCW 
| 8ST SC CURWS [SSE REPLAY NUMRolloverMask(DLL) Ci‘ CSCS 
| 7 UT SC CURWS {| Bad DLLPMask(DLL) 
| 6 CUT CSCURWS | SCs Bad TLPMask(DLL) 
sa Reseed SSCSC~—“—~sSCSSSSSSSSCSC“‘“‘“‘“‘“‘“‘( <=“ 
| TL RWS | 0 i Receiver Error Mask(PHY) 


Offset Address: 11B-118h (D2F0) 
Advanced Error Capabilities and Control | Default Value: 0000 0000h 


SN 
a: ae 


: Ms 0, RDEV yas ae nee ee 
p 8 RWS | ECRCCheckEmable(TL) 
pT TROT ECRC Cheek Capable(TL) 
) 6 | CM RWS | OT ECRCGenerationEnable(TL) 
J S| CRO ECRCGenerationCapable(TL) 
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Offset Address: 12B-11Ch (D2F0) 
Header Log (TL) _ | 


Offset Address: 12F-12Ch (D2F0) | 
Root Error Command Default Value: 0000 0000h 


a 
CS a 


[7 [Reeved —OSSCSCS~C~CSCSCSC“‘“‘“‘“‘“(SSNNNNNN 
| 2 CURW TSC sd Fatal Error ReportingEmables—“‘“CS*S*S*™”™”™”~:™C”C~*zC 
Pt CRW Non-FatalErrorReportingEnable 
| OTT SECMRW i | CorrectableErrorReportngEnable ————“(——“(*‘“CSSSCS—™—C—C—C—CidCY 


Offset Address: 133-130Ch (D2F0) | 
Root Error Status Default Value: 0000 0000h 


Description 


Offset Address: 137-134Ch (D2F0) 
Error Source Identification Default Value: 0000 0000h 


0000 ERR_ COR Source Identification 


Virtual Channel Capability (140-14Fh) 


Virtual Channel Capability is defined for Egress direction of the device. For Root Port, since only VCO is defined, there is no 
implementation of VC Arbitration Table and Port Arbitration Table. 


Offset Address: 140-143h (D2F0) 
Virtual Channel Enhanced Capability Default Value: 0001 0002h 


[wit [Attribute [ Defeut [SSS ierintion =i 
31:20 | RO | 000h Next Capability Offset 


19:16 | RO | th | Capability Version 
| = 15:0 =| RO |  0002h | PCI Express Extended Capability ID 
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Offset Address: 147-144h (D2F0) | 
Port VC uaa coh I Default Value: 0000 0000h 


Reserved 


Port Arbitration Table Entry Size 
Reserved for root port 


S00 GL Aa _”—_~ Sa 

ea Reference Clock 
Reserved for root port 

eee ee 

i “RO. =i) 0 

a ae a eee 

| RO [| 0 JE 


Mnemonic 


| VCAEVCC PEG [2:0] 


Offset Address: 14B-148h (D2F0) | 
Port VC Capability a Default Value: 0000 0000h 


A 
31:24 lvc Arbitration Table Offset 
00 since only VCO is defined 
aae Reserved SC~C~—~—SSOSCSCSCSCSCSCSCSSSS 
| 7:0 {| ERO | 00h _| VC Arbitration Capability 


VCO Resource (150-15Bh) 


Offset Address: 150-153h (D2F0) 
ve Resource Capability W aie _ Default Value: 0000 0000h 


<0 oe el ee ERENT 


00h Maximum Time Slots (TL) 
Indicates the maximum number of time slot (minus one) that the VC resource is capable of supporting 
when it is configured for time-based WRR port arbitration. 


ie no Reject Snoop Transactions 
Re ee 


Offset Address: 157-154h (D2F0) 
VC Re Resource Control ys CO) _ Default Value: 8000 00FFh 


VC Enable 
Hardwired to | 
30:27 ee | OO Reserved 


26:24 eserred ID 
Hardwired to 0 for VCO. 


| Oi Reserved eee 


a C Mapping 

Bit 0: RO This field indicates the TCs that are mapped to VCO. If bit [n] i is 1, the corresponding traffic class TCn is 
mapped to VCO (0 <=n <= 7). Default is TCO, TC1, TC2, TC3, C4, TCS, TC6 and TC7 are all mapped to 
VCO. 
Note: Bit0 is hardwired to 1 (i.e. TCO is always mapped to VCO). 


Offset Address: 15B-158h (D2F0) 
VC Resource Status (VCO) _Default Value: 0000 0000h 


2 
ais | iO *diR esr 


Rae Pee cee 


0: Negotiation 1 is complete 


This bit indicates whether the Virtual Channel negotiation is in Pending state (set/clear by hardware) 
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VC1 Resource (15C-167h) | 
The following registers exist only when Rx144[0] is programmed to 1. If Rx144[0]=0, all the following content will be read as 0. 


Offset Address: 15F-15Ch (D2F0) | | 
VC Resource Capability (VC1) _ Default Value: 0000 0000h 


[wi [awrite befea [SSS nent SSS~S 
a 


Maximum Time Slots (TL) 
Indicates the maximum number of time slot (minus one) that the VC resource is capable of supporting 
when it is configured for time-based WRR port arbitration. 
| S| CRO Reject Snoop Transactions 
a NS La SOR 5 =>" NNER ES 


Offset Address: 163-160h (D2F0) 
VC Resource Control (VC1) Default Value: 0010 0000h 


Attribute Default Description 


ee eC VC Enable 
ca a 
26:24 | RW 


Reserved 
VC ID. 


ae ae 
[0 [Reserved 
7: 0 TC/VC Mapping 
Bit i RO This field indicates the TCs that are mapped to VC1. If bit [n] is 1, the corresponding traffic class TCn is 
mapped to VC1 (0 <=n <= 7). Default is TCO, TC1, TC2, TC3, C4, TC5, TC6 and TC7 are all mapped to 
VCO. 
_| Note: BitO is hardwired to 0 (i.e. TCO isalwaysmappedto VCO), 


Offset Address: 167-164h (D2F0) | 
VC Resource Status (VC1) Default Value: 0000 0000h 


a 
2 a ES SC TT 


VC Negotiation Pending (TL) 
This bit indicates whether the Virtual Channel negotiation is in Pending state (set/clear by hardware) 
0: Negotiation is ee 

1: Neg 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 
Table 9. Absolute Maximum Ratings 


[symbol | Parameter | Min | Max _| Unit | Notes. 
[Te | Case Operating Tempenure 0+ sd 


Note 1. Stress above the conditions listed may cause permanent damage to the device. Functional operation of 
this device should be restricted to the conditions described under operating conditions. 


Note 2. Vrar 18 defined as the Vcc level of the respective rail. The CPU interface is CPU dependent (CPU 


Vcore or VTT). Memory is 2.5V or 1.8V. V-Link is 1.5V. AGP can be 1.5V (4x transfer mode) or 0.8V (8x 
transfer mode). 


DC Characteristics 
Tc = 0-85°C, VRAIL -_ Vcc +5%, VcoRE =1.5V +5%, GND = 0V 


Table 10. DC Characteristics 


[symbol [Parameter | Min | Max | Unit | Condition 
TV [input Low Vorage ——~it oso | os | vp 
[Vir [input High Volage =i | Veerosp VP 
Vo. [ouput ow Votage + - | 058 [| V [ia=s0ma 
[Vou | Ousput igh Voltage +t 24 [| V [twe-10ma 
[in [input Leakage Current | - | #10 | A [0<Va<Veo 
tor [Tristate Leakage Current [| | 20 | vA [035Von<Vex_ 


Drive strength for selected output balls is programmable. See Device 0 RxBO[6], B1, B3, B5, B6, B9, BA, D8-DB, 
E8-EB and straps VD4-5 for details. 
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PTS880 Pro Data Sheet 


Figure 5. Mechanical Specifications — FCBGA-1054 Flip Chip Ball Grid Array Package 
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: Chip Name 
Date Code, Ww 
Chip Version, AB Mark indicates lead-free package 
and Country of Assembly 
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37.50 £0.10 


FCBGA-1054 


Flip-Chip Ball Grid Array 
375 x 37.5 x 2,013 mm 
with 1.00 mm Ball Pitch 


0.813 REF. 


0.70 REF. SEATING PLANE 


EDEC 
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Figure 6. Lead-Free Mechanical Specifications - FCBGA-1054 Flip Chip Ball Grid Array Package 
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